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LOI CAM DOAN

To1i, Nguyén Vi Son, Nghién ctru sinh khéa 38, Vién V¢ sinh dich t& Trung

uwong, chuyén nganh vi sinh vat hoc, xin cam doan:

1. Pay la cong trinh nghién ctru do ban than truc tiép thuc hién dudi su

hudng dan cua cac Co hudng dan;

2. Cong trinh nay khong tring l3p v6i bat ky nghién ctru nao khac da

dugc cong b tai Viét Nam;

3. Cac s6 liéu va thong tin trong nghién ctru 13 hoan toan chinh xéc, trung

thuc va khach quan, da dugc xac nhan va chap thudn cua cac co s& nghién cuu.

T6i xin hoan toan chiu trach nhiém trudc phap luat vé nhitng cam két nay.

Nghién ctru sinh

Nguyén Vii Son



LOI CAM ON
Kinh thua quy Thay/C9,

Trudc hét, toi xin bay to 10ng biét on sau sic dén PGS.TS NGUYEN LE
KHANH HANG va TS HOANG VU MAI PHUONG, 2 ngudi thay huéng dan
da hd tro va kién nhan chi bao t6i sudt qua trinh thyc hién ludn an nay. Sy quan
tam va kién thirc chuyén mén sau rong da 1a ngudn cam hing vo gid, giup toi
vuot qua moi kho khan trong qua trinh nghién ctru.

T6i ciing xin gui 161 cam on chan thanh d&én GS. TS LE THI QUYNH
MAI, ngudi da tan tinh gitp d t6i tir nhitng ngay dau tién budce chan vao con
duong khoa hoc, tiép cin v6i nhitng kién thirc ndng cao dé t6i c6 thé hoan thanh

luan van nay.

T6i khong thé khong nhic dén sy dong gép quan trong cua cic ban bé
d6ng nghiép tai Phong thi nghiém Cum - Khoa Virus - Vién Vé sinh dich t&
Trung wong, nhitng ngudi da chia sé thong tin, kién thirc va cung toi trao doi,
thao luan vé cac van dé khoa hoc, gilp t61 mé rong hiéu biét va hoan thién
nghién ctru cua minh.

Toi xin chan thanh cam on Ban lanh dao Vién V¢ sinh dich té Trung vong,
Trung tam Pao tao va Quan ly khoa hoc da tao diéu kién tdt nhat, gitp do toi

trong sudt qua trinh hoc tip va nghién ciru.

T6i xin cam on su hd tro tir cac Trung tim Kiém soat bénh tat (CDC) céac
tinh, thanh phd dd hd trg va cung cip cac mau bénh pham cho dé tai nghién ctru
ctia chung toi. Sy hop tac va dong gop cta cac CDC 1a yéu td quan trong gitip
dé tai dat duoc nhitng két qua kha quan, ddng thoi gop phan nang cao hiéu qua
trong cong tac nghién ctru khoa hoc va chiam séc strc khoe cong dong

Mot 161 cdm on ddc biét guri dén gia dinh t61, nhitng ngudi ludn ting hd t61
vé moi mat, tir tinh than dén vat chat. Su hy sinh va tin tudng khong giéi han
ctia ho 13 ngudn dong vién to 16n gitp toi khong ngimg nd luc va tiép tuc cb

gang.



Cubi ciing, toi xin cam on tt ca nhiing ai da gitp dd, hd tro tdi trong sudt
qua trinh hoc tip va nghién ctru, du 1a nhoé nhat. Moi sy giup d& déu da gop

phan quan trong vao su thanh cong cua luan an nay.

Nguyén Vii Son



MUC LUC
DAT VAN DE ...oeercrerncncsenesesesssssssssesssssssssssssssssssssssssssssssssssssssssssssssasss 1
CHUONG 1. TONG QUAN ..uueeeieercrersreesesesessssssssssssessssssssssssssssssssssssssases 4

1.1. TINH HINH DICH COVID-19 TREN THE GIOI VA TAI VIET NAM... 4

1.1.1. Tinh hinh dich COVID-19 trén thé iGi............cooooveeeeeeeeeeeeeeereeeeern. 4
1.1.2. Tinh hinh dich COVID-19 tai Viet Nami.................ccccveeeeeiieiiiieeaanan.... 8
L.2. SARS-COV2 .ottt st 12
D21 PRANIOQE ... 12
1.2.2. Hinh thdi, cdu triic va hé gen SARS-COV-2.........co.covveevmeereeeeeeererene. 15
1.2.3. Qua trinh nhdn lén cua SARS-COV-2 .........cccoovveeeiiiiiaiiiiieeeeeee 20
1.3. BIEN THE SARS-COV-2.......ouiumriimiirerineiieeisnsesesessessssssesssssssssssnee 21
1.4. VAC XIN COVID-19 oo 30
1.5. CHAN DOAN TRONG PHONG THI NGHIEM ......coocovrvirrrirrririaneee. 36
1.5.1 Phuong phdp phdt hién khdng nguyén..............cccceeeeeveeevceeeencieeeenenn. 36
1.5.2. Phwong phdp phat hién vt liéu di truyén ................oooceeeeeeeeveeeeeeee.e. 37
CHUONG 2. PHUONG PHAP NGHIEN CUU...ccvuurcurreunernasensescasesnes 43
2.1.PHUONG PHAP NGHIEN CUUNOIDUNG 1 ..o, 44
2.1.1. DOi t1ONG NGRIGN CUPU...........co.ooeeeeeeeeeeeeeeeeeee e 44
2.1.2. Thibt k& NGRIGH CUFU ... 45
2.1.3. C& mau, thoi gian va dia GiéN ..............cocoooeeeeeeeeeeeeeeeeeeeeeeeeeeeeees 45
2.1.4. Bibn SO NGRIGH CUEU ... 47
2.1.5. Phurong phap xét NGRIGML..............ccceveeiiiiieiiiiieeeie e 47
2.1.6. Quan Iy va phan tich dit [igu ................ccccoeeeiiiiiiiiiieeie e 51
D207 HEI CHE SAE SO .o e 51
2.1.8. Pao dirc trong NGRIEN CUU. ............cc.eeeeeeiiieeeiiie e 52
2.2. PHUONG PHAP NGHIEN CUUMUC TIEU 2 ..o, 52

2.2.1. DOi t1ONG NGRIGN CUPU...........co.ooeeeeeeeeeeeeeeeeeeee e 52



2.2.2. Thiét ké nghién citu: Phdn tich phong thi nghiém..................c.......... 52
2.2.3. C& mau, thoi gian va dia GiéN ..............cocoeoeoeeeeeeeeeeeeeeeeeeeeeeeeeees 53
2.2.4. Bibn SO NGRIGH CUEU ... 55
2.2.5. Phuong phap xét NGRIGML..............cccceeeiiiiieiiiiieeeie e 55
2.2.6. Quan Iy va phan tich dit [iGu ................ccccoeeeiiiiiiiiiiieeieeeeee e 57
227 HEI CHE SAE SO .o 59
CHUONG 3. KET QUA uuureeeeenererersnseeesesesesssssssssssssssassssssssssssasassssessens 61

3.1. XAC PINH TY LE DUONG TINH SARS-COV-2 TRONG CAC MAU
THU THAP TAI MIEN BAC VIET NAM BANG PHUONG PHAP

REALTIME RT-PCR, 2020-2021 ......ooiiieiieiieeieeiee e 61
3.1.1. Ty 1é dwong tinh SARS-CoV-2 theo thang va dia diém thu thdp, 1/2020-
8/2020) ....eeieeeeeee ettt 61
3.1.2. Két qua tdi lwong RNA SARS-CoV-2 va méi twong quan giita tdi hrong
virus voi gid tri Ct, 1/2020-8/2020...........c..oeeeieeiiaaeiiieeeiiee e 63
3.1.3. Phdn bé cdc ca nhiém SARS-CoV-2 tai mién Bdc va mién Trung Viét
NaM, 2020-2021 ..ot 68
3.1.4. Phan IGp SARS-COV-2..cccooiiiieie ettt 71
Hinh 3. 8. A. Hinh anh té bao Vero — E6 chwa gdy nhiém. B. Hinh anh SARS-
CoV-2 nhdn 1én trong té bao Vero —E6 Sau 72M .........oooooeeveeeeeeeeeeeeeenn. 72

3.2. PHAN TiCH PAC BIEM PHAN TU CUA SARS-COV-2 TAIMIEN BAC
VA MIEN TRUNG VIET NAM BANG KY THUAT GIAI TRINH TU GEN
THE HE MOT, 2020-2021 ....cvoveeeeeeeeeeeeeeesee e 73
3.2.1. ThOng tin cac mau LT trnA (i ..........ooeeeeeeeeeeeeeeeeeeeeeeeeeeeees 73
3.2.2. Bac diém phan tir bién thé SARS-CoV-2 tai mién Bdc va mét sé tinh mién
Trung Viet Nam, 2020-2021 ............cooooeeeiieeiiiiiiiiiee et 74
3.2.3. Su thay déi nucleotide va axit amin trong hé gen SASR-CoV-2, 2020-



CHUONG 4. BAN LUAN ....oouerererenncsesesssesesssesessssessssssesessssessssssssessssess 93

4.1. XAC PINH TY LE DUONG TINH SARS-COV-2 TRONG CAC MAU
THU THAP TAI MIEN BAC VIET NAM BANG PHUONG PHAP

REALTIME RT-PCR, 2020-2021 ......ooiiieiieieeieeiee et 93
4.1.1. Ty Ié dwong tinh SARS-CoV-2 tai mién Bdc va mién Trung Viét Nam bang
phuong phdp Realtime RT- PCR, 2020-2021...........ccccoeeveeeeeeeiieeeieaeee 93
4.1.2. Tai lwvong RNA SARS-CoV-2 va méi twong quan giita tdi heong virus va
gid tri Ct, 1/2020-8/2020)........cc..ooieiiieieeieee e 95
4.1.3. Phan IGp SARS-COV-2..cccoeiiiiieie ettt 98
4.2. DPAC PIEM PHAN TU CUA SARS-COV-2 TAI MIEN BAC VA MIEN
TRUNG VIET NAM, 2020-2021 ....coovirerieirerieieieieeeeieeeeveeeee e, 99
4.3. TINH MOI VA MOT SO HAN CHE CUA NGHIEN CUU................... 108
4.3.1. Tinh mOi Cl@ NGRIEN CUU .........ooeeeeeeeieeeeii e 108
4.3.2. Mot s6 han ché cia AGRIEN CUL ... 109
KET LUAN c.cieccrencrcnenssesssssessssssesssssssssssssesssssssssssssssssssssssssssssssssssseses 111
KHUYEN NGHLI.u.oovuevrneecncenescsesssessssssessssssessssssessssssssssssssssssssssssssssseses 113
TAIL LIEU THAM KHAO ...uuouuerececeeencnerenesesesssesesessssessssssessssessssssssessssssens 1

PHU LUC



Chir viét tit

TCYTTG

SARS-CoV

MERS-CoV

COVID-19

hCoV
ICTV

RTC

VOI
VOC
VUM

ICU
NGS

GISAID

PANGOLIN

RNA

CAC CHU VIET TAT

Tiéng Anh

The World Health
Organization

Severe Acute Respiratory
Syndrome coronavirus
Middle East respiratory

syndrome coronavirus

Coronavirus disease 2019

Human Coronavirus

The International Committee
on Taxonomy of Viruses

Replication/transcription
complex

Variants of Interest
Variants of Concern
Variant under Monitoring

Intensive care unit

Next Generation Sequencing

Global Initiative on Sharing
All Influenza Data

Phylogenetic Assignment of
Named Global Outbreak
Lineages

Ribonucleic acid

Tiéng Viét

T6 chie Y té Thé gidi

Hoi chimg ho hép cép tinh ning
do coronavirus SARS

Ho6i ching ho hap cip Trung
Dong do coronavirus MERS

Hoi chimg hoé hip cip tinh do
SARS-CoV-2

Virus corona gay bénh ¢ nguoi
Uy ban Québc t& vé Phan loai
virus

Phic hgp protein sao chép —
phién ma

Bién thé quan tim
Bién thé quan ngai
Bién thé dang theo ddi

Piéu tri tich cuc

Phuong phap giai trinh ty thé hé
maoi

Sang kién toan cau vé chia sé dir
liéu bénh cim

Hé thong danh phap phat sinh
chung loai

Axit ribonucleic



DANH MUC CAC BANG

Béng 1. 1. Lan song dich tai Viét Nam (thang 1/2020 - 9/2021) ........cccuueen..e. 8
Bang 1. 2. Vai tro cac protein khong cau tric ciia SARS-CoV-2 ................. 18
Bang 1. 3. Bién thé quan tdm - Variants of Interest (VOIS) .........c..ccovene..... 23
Bang 1. 4. Bién thé quan ngai - (Variants of Concern -VOCS) ..................... 24

Bang 1. 5. Cong nghé san xut vic xin da duoc cap phép/dang thir nghiém 1am

SANE (NN AN 30/3/2023) .o 32
Bang 1. 6. Mot s6 véc xin COVID-19 dugc cap phép trén thé gidi ............. 35

Bang 1. 7. Mot s sinh phdm chan doan nhanh d3 dugc Bo Y té cip phép luu

RANK oo Error! Bookmark not defined.

Bang 1. 8. Cac gen dich dugc khuyén cédo chan doan SARS-CoV-2 (thang
1/2020) ettt ettt ettt ettt sateennes 38

Bang 1. 9. M6t s6 sinh pham chan doan Realtime RT-PCR da dugc Bo Y té cap
Phép Tru hanh ... 39

Bang 2. 1. S6 luong mAu tir 28 tinh/thanh ph mién Bac va mién Trung Viét

Nam, 1/2020- 8/2020.....cccuueeeieieeieeeiie ettt s 45
Bang 2. 2. Bién 56 va chi s6 Nghien ClU ....c..o.voveeeeeeeeeeeeeeeeeeeeeeeeae 47

Bang 2. 3. Trinh ty mdi va probe Charité — Berlin theo khuyén cio cua

TCYTTG (17/1/2020) ..o, 48
Bang 2. 4. Bién s6 va chi s6 Nghien ClU ....c..o.voveeeeeeeeeeeeeeeeeeeeeeeea. 55
Bang 2. 5. Hé thong mdi sir dung khuéch dai hé gen SARS-CoV-2 ............ 56

Bang 2. 6. Tiéu chuan k¥ thuat trong k¥ thuat giai trinh tir gen.................... 60



10

Bang 3. 1. So sanh cac mau duong tinh theo gia tri Ct & nhdm nguoi nhap canh

VA NNOM CONG AONE ..o 64

Bang 3. 2. Két qua cac miu duong tinh va gid tri Ct theo s 1an thu thap mau

Bang 3. 3. Két qua phéan 1ap SARS-CoV-2 trén té bao Vero E6 va mbi tuong

QUAN VOT ZIA 1T Clueeiiiiiiiiie et et e e e et e e e 71

Bang 3. 4. S6 mau thyc hién giai trinh ty gen bang Illumina Iseq100, 2020-

Bang 3. 5. Cac bién thé SARS-CoV-2 tai mién Bic va mot s tinh mién Trung

Viét Nam, 2020 - 2021 .o.oiiiiiiiiiieiiieieecceee e 75

Bang 3. 6. Phan bd cac bién thé SARS-CoV-2 theo tinh/thanh ph trong 4 lan
SONE dich, 2020-2021 ....ooeiiiieeiee et e 78

Bang 3. 7. Phan bd cac bién thé Delta trong nghién ciru theo tinh/thanh phd

Bang 3. 8. Su thay ddi axit amin trén protein S ctia cac bién thé SARS-CoV-2
s0 vOi chiing gdc Vi HAn , 2020 = 2021 ... 90

Bang 4. 1. Nguon gdc cac bién thé Delta lwu hanh tai Viét Nam ................ 106



11

DANH MUC CAC HINH
Hinh 1. 1. Céc sy kién chinh cua dot bung phat COVID-19 ..........ccceeennnee. 4

Hinh 1. 2. Phin b cic ca mic COVID-19 theo 6 khu vuc trén thé gidi theo

TCOYTTG oottt ettt et et e st e saee st ens 6
Hinh 1. 3. Thong tin vé vac xin COVID-19 tai Viét Nam ............cc.cccooe....... 10
Hinh 1. 4. Phan 1021 COTONAVIIUS ...........oooiiiiiiiiiiiiiiiieeieeee e 14
Hinh 1. 5. Ciu tric SARS-CoV-2 va protein gai (S) ....ooveveveeveeeeeeeeeeeenenn. 15
Hinh 1. 6. Hé gen va cac san pham protein cia SARS-CoV-2 ......cccoooeu....... 17
Hinh 1. 7. Qua trinh nhan 1én ciia SARS-CoV-2 trong té bao vét chil .......... 20

Hinh 1. 8. Cac diém dot bién chinh trén cdu trac tinh thé cta protein S trong

phtc hop ving gin thu the ACE2 ..o, 25
Hinh 1. 9. Phan loai cac bién thé theo Nextstrain 2022 .....oooveeeeeeeeeeeeeeens 25

Hinh 1. 10. Bién thé SARS-CoV-2 luu hanh theo thoi gian va cac dot bién axit

amin trén Protein ST ....cooiviiiiiiiiie e e 26

Hinh 1. 11. Cac dot bién dién hinh trén protein S & cac bién thé SARS-CoV-2

........................................................................................................................ 27
Hinh 1. 12. Cong nghé san xuét vac xin COVID-19..........cccccovvvevvirerrernnnne. 31
Hinh 2. 1. So d0 thiét ké nghien ClU .......ov.oveeeeeeeeeeeeeee e 43
Hinh 2. 2. So dd thiét ké nghién clru muc tiéu 2 .......coovvveeeeeeeeeeeeeeea, 54

Hinh 3. 1. MAu bénh phdm nghi nhiém SARS-CoV-2 thu thap theo thang tai
mién Bic Viét Nam, 1/2020 - 8/2020..........owvuereerreerereerreereesseessssesseseens 62



12

Hinh 3. 2. MAu bénh phim nghi nhiém SARS-CoV-2 thu thap tai 28 tinh/thanh
va benh vien, 1/2020 = 8/2020 ........oveeeeeeeeeeeeeeeeeeeeeeeeeeee e 63

Hinh 3. 3. Tai lugng RNA SARS-CoV-2 trong mau bénh pham lam sang duong
tinh, 1/2020-8/2020 .....coiiieiieeiieee e s 66

Hinh 3. 4. Phan tich tai lugng virus trong mau bénh 1am sang theo nhém nhap

canh va nhoém cong déng tal VIEt NAM ..ooeiiiiiiiiiie 67

Hinh 3. 5. Cac truong hop khang dinh dwong tinh phan bd theo thoi gian,
/2020 —12/2021 ..o 68

Hinh 3. 6. Phin b cac ca duong tinh SARS-CoV-2 theo d6 tudi va gidi tinh,
2020520271 1.ttt sttt e ennes 69

Hinh 3. 7. Phan bd cac ca duong tinh SARS-CoV-2 theo tinh, 2020-2021 ... 70

Hinh 3. 8. A. Hinh anh té bao Vero — E6 chua gy nhiém. B. Hinh anh SARS-
CoV-2 nhan 18n trong té bao Vero — E6 sau 72h.......c.ouoveeeeeeeeeeeeeeeeeeeen. 72

Hinh 3. 9. Hinh anh SARS-CoV-2 trong dich n6i nudi cy té bao bang kinh
hién vi dién tir truyén qua (TEM) .....c.oveeeeeeeeeeeeeeeeeeeeee e 72

Hinh 3. 10. Phan b cac dong SARS-CoV-2, 2020-2021 (Nextstrain).......... 77
Hinh 3. 11. Cay phat sinh chung loai ciia cac bién thé SARS-CoV-2 ¢ mién Bic
va mot s6 tinh mién Trung Viét Nam, 1/2020-4/2021 .......oovvveeeererereennne. 82
Hinh 3. 12. Cay phét sinh chung loai bién thé Alpha/20I tai cac 6 dich COVID-
19, 1/2021 = 4/2021 ..o 83
Hinh 3. 13. Cay phat sinh chiing loai bién thé Delta luu hanh tai mién Bac va
mot s6 tinh mién Trung Viét Nam, 4/2021-12/2021 .....coovvveveeeeeeereene. 85
Hinh 3. 14. Cay phat sinh chiing loai bién thé Delta luu hanh tai mién Bac va
mot s tinh mién Trung Vit Namy, 2021 ..o 86



13

Hinh 3. 15. Sy thay doi vé nucleotide (A) va axit amin twong Gmg (B) vdi timg

gen clia cac bién thé SARS-CoV-2 ¢ mién Béc va mién Trung Viét Nam, 2020



PAT VAN PE

Bénh truyén nhidém do virus gay nén trong thé ky XXI dang 1a mot thach
thirc 16n trong hé thdng Y té tai Viét Nam va cac qudc gia trén thé gidi. Can
nguyén virus 1a nguyén nhan chi yéu gy ra nhitng vu dich nguy hiém de doa
t6i stre khoé ctia con ngudi, dién hinh 13 cac vu dich xay ra gan day nhu dich
SARS niam 2003, dich cim gia cAm A/HS5N1 trén ngudi tai Viét Nam nam
2004, dich viém dudng hd hip cap Trung Pong (MERS-CoV), dich cam
A/HINI nam 2009. Virus SARS-CoV 20 nam truéc day da gay dich tai 29
nuéc va ving lanh thd, trén 8000 trudng hop nhiém bénh trong d6 c6 774
truong hop tir vong (9,6%). Tai Viét Nam, s6 ca nhiém SARS-CoV tinh dén
thang 7 ndm 2003 1a 63 truong hop, trong d6 co6 5 truong hop tir vong [115,
144]. Nam 2012, thé gi61 da ghi nhan mdt loai virus thugc ho Corona XUuét hién
tai viing Trung Pong, giy bénh dudng ho hap, gy suy than dan téi tir vong, d6
1a MERS-CoV. Virus nay giy cac vu dich tai ving Tay A, chu yéu 1a A rap Xé
Gt [110]. Tuy nhién nam 2015, tai Han Qudc da ghi nhan 186 trudng hop nhiém
(38 truong hop tr vong), hon 16.000 nguoi di phai cach ly do tiép xuc véi
ngudi bénh[55]. SARS-CoV va MERS-CoV dugc cho 14 ¢6 ngudn gc tir dong
vat 1y truyén sang nguoi, dong vat truyén bénh 1a chon suwong (SARS-CoV);

doi, lac da mdt buéu (MERS-CoV)[55, 81].

Vé6i SARS-CoV, protein gai lién két voi thu thé té bao ACE2 dé tién hanh
hoa mang, trong khi d6 voi MERS-CoV protein gai gan v6i thu thé DPP4 [57,
102]. Chinh sy lién két nay da gop phan lam tinh trang t6n thuong phdi trim

trong hon

Thang 12/2019, moét loai virus corona mdi (Novel coronavirus — nCoV)
d3 duoc phat hién tai thanh phd Vi Han, Trung Qudc. Nghién ctru vé virus hoc,
cho thdy nCoV c¢6 mdi quan hé véi virus gay viém duong ho hap cap (VDHHC)
nim 2003 (SARS-CoV), nCoV di dugc doi tén thanh SARS-CoV-2. Pén nay,



thé gidi da ghi nhan trén 773 triéu ca COVID-19 véi 7 tridu ca tir vong
(31/12/2023) [3]. Tai Viét Nam, trudng hop nhiém SARS-CoV-2 déu tién duoc
ghi nhéan tai TP H5 Chi Minh vao ngay 32/1/2020. Viét Nam di trai qua 4 lan
song dich véi tong sé ca dugc ghi nhan 1a 11.624.114 ca, 43.206 (0,4%) ca tir

vong.

Trong giai doan dau cua dai dich, xét nghiém 1a mot phan chién luoc quan
trong dé kiém soat su lay truyén cua dich bénh, tri hoan sy lay truyén dé c6 mot
khoang thoi gian can thiét phat trién véc xin va thudc diéu trj dic hiéu. Vi vay,
viéc giam sat ty 16 nhiém SARS-CoV-2 va diéu chinh chién luoc xét nghiém

phi hop theo timg giai doan 13 hét strc quan trong.

Trong giai doan 2020-2023, SARS-CoV-2 di xuat hién cic bién thé gay
tang nguy co d6i vai sirc khoé cong dong toan cau da thuc ddy viéc mo ta dic
diém cua cac bién thé, nham wu tién theo ddi va nghién ctru toan cau, dé co
nhiing dap tng phu hop ddi véi dai dich COVID-19. Bién thé SARS-CoV-2 da
ghi nhan bao gdm virus géc Vit Han, bién thé Alpha (virus 1an du duoc ghi
nhan tai Anh thang 9/2020), bién thé Beta (tai Nam Phi thang 5/2020), bién thé
Delta (tai An Do thang 10/2020) va bién thé Omicron (tai Nam Phi thang
11/2021)[81]. Sy xudt hién cac bién thé médi va giam thiéu nguy co méc bénh
COVID-19 ciing nhu cc bién chimg lién quan 13 van dé dugc quan tdm trén
toan cau. Viéc nghién ctru, xac dinh cac dot bién dang quan tdm cua SARS-

CoV-2 can dugc cap nhat trong vic xin COVID-19.



Vi vdy, dé cap nhat cac thong tin virus hoc ctia SARS-CoV-2, nghién ctru
“Pic diém phan tir cia SARS-CoV-2 tai mién Bic va mién Trung Viét

Nam, 2020-2021” duoc thuc hién vo1 2 muc tiéu:

1. Xac dinh ty 1& duong tinh SARS-CoV-2 trong cic mau thu thap tai mién
Bic Viét Nam bang phuong phap Realtime RT- PCR, 2020-2021.

2. Phan tich dic diém phan tir cia SARS-CoV-2 tai mién Bic va mién Trung
Viét Nam bang k¥ thuat giai trinh tu gen thé hé méi, 2020-2021.



CHUONG 1. TONG QUAN

1.1. TINH HINH DICH COVID-19 TREN THE GIOI VA TAI VIET
NAM

L.1.1. Tinh hinh dich COVID-19 trén thé gii

Hinh 1. 1. Céc sy kién chinh ciia dot bung phat COVID-19 [46]

Vao cubi thang 12 nam 2019, tai Vii Han, Trung Qudc, xuat hién nhiéu
bénh nhan bj viém phoi khong rd nguyén nhan tuong tu nhu bénh nhan SARS
va MERS, c6 céc triéu chiing ctia viém phéi do virus, bao gém s6t, ho va kho
chiu ¢ nguc, ¢ nhitng truong hop nghiém trong 14 kho thd va cé hinh anh ton
thuong phdi. Trong s6 27 bénh nhan nhap vién dau tién dugc ghi nhan, hau hét
cac truong hop déu c6 lién quan dén chg Hoa Nam, noi khong chi ban hai san
ma con ca dong vat séng, bao gdbm ca gia cam va dong vat hoang da [32, 117].
Vao ngay 31 thang 12, Uy ban Y té thanh phé Vii Han da thong bao vé mot dot
bung phat viém phdi khong xac dinh nguyén nhan va dong thoi thong bao cho
T chtrc Y té thé giéi (TTYTTG) [146].



Ngay 9/1/2020, Trung Quéc xac dinh rang tic nhan gy ra can bénh viém
phdi méi ndi nay 1a mot loai Betacoronavirus chua ting cong bd trudc day [34,
72,129]. Trong vong 1 thang, dich bénh da nhanh chong lan ra 34/34 tinh/thanh
phé ciia Trung Qudc va qudc gia, ving 1anh thd bén ngoai Trung Qudc [125].
Trung Qudc d trién khai céc bién phap can thiép manh mé& nham ngan chan su
lan rong cta virus nhu phong toa thanh phd Vit Han va ving phu cén ciing nhu

nghiém cam di va dén vung dich [121].

Ngay 30/1/2020, T6 chirc Y té thé gidi (TTYTTG) di ban bd “Tinh trang
Y té khan cip vé stc khoe cong ddng toan cau” dbi véi su lay lan cua
coronavirus bén ngoai Trung Qudc, mo ta ddy 1a sy bung phat chua ting c6
tién 18 [41, 96]. Ngay 11/2/2020, Uy ban qudc té vé phan loai virus (ICTV) da
dit tén cho virus nCoV 1a SARS-CoV-2 va bénh gy viém phdi la 1a COVID-
19[14]. Véi sy lay lan rong cua dich viém dudng ho hip cap (VPHHC) tai cac
qudc gia thudc cac chau luc khac nhau trén thé gisi, ngay 11/3/2020 TCYTTG
da cong bd dich VDHHC do SARS-CoV-2 tr¢ thanh “Pai dich VDHHC -
COVID-19” [20, 28]. Tinh dén ngay 12/2/2020, 45.171 truong hop xac dinh
nhiém SARS-CoV-2, trong d6 44.730 (99%) trudng hop tai Trung Qudc da
dugc béo cdo, bao gdm 8.204 (18,2%) bénh nhan ¢ trong tinh trang bénh ning
va 1.068 trudng hop tir vong trén thé gidi [125]. Ké tir khi dugc ghi nhan, dich
t& ctia bénh COVID-19 thay d6i timg ngay, s6 ca mic ting gap doi khi ting tir
6,4 dén 7,4 ngay [96]. Ty 1 chét/mic 13 2,1%, cao hon so v6i bénh nhiém tring
h6 hap thong thuong nhu cim mua (ty 1& tir vong 13 0,15-0,25%) nhung
COVID-19 thap hon rat nhidu v&i bénh do virus corona khéc, thap hon gan 5
lan so v&i SARS-CoV (10%), thdp hon 17 lian so véi MERS-CoV
(34,4%)[130].
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Hinh 1. 2. Phén b6 cac ca miac COVID-19 theo 6 khu vy trén thé giéi
theo TCYTTG

(https://covid19.who.int/ 31/12/2023)

Mién dich cong dong 1a mot hinh thirc bao vé gian tiép trong phong chdng
bénh truyén nhiém khi mot ty 18 16n quan thé ngudi da c6 mién dich véi SARS-
CoV-2, chu trinh lay nhiém dé bj pha v&, lam cho sy 1ay lan ctia dich bénh dung
hodc cham lai. Chinh vi vay da tao nén mdt 16p bao vé cho nhitng ngudi chua
c6 mién dich.

Chinh sach kiém soat dich bénh cta cac nude chdu Au nhu Anh, Phap,
Tay Ban Nha, hay M¥...1a tao “mién dich cong dong” vé6i 2/3 dan s nhiém
virus va san sinh khang thé, hodc nghién ctru, san xuat dugc vic xin voi kha
nang phan phdi rong rii. Cac nudc chau Au, My quan diém rang “moi nguoi
s& bi phoi nhiém”, nhitng bién phap cach ly, giam sat chi kéo dai thoi gian xut
hién c4c ca bénh nghiém trong, vé co ban khong ngan chan dugc dich bénh cho
téi khi dat duoc muc tiéu mién dich cong déng. Tuy nhién, chinh sich nay

dudng nhu di khong mang dén duoc két qua mong mudn vai ty 16 mac/tir vong



cao, tinh trang qué tai khong kiém soat duoc cua dich bénh tai thoi diém do.
Céc nudc chau Au, My d3 phai thay doi chién luoc kiém soat dich COVID-19
bang bién phap kiém soat cac ca bénh, cach ly cac ca tiép xtc, chinh sach gidn
cach xa hoi va nghién ctru phét trién vic xin. Dén nay, thé gidi da ghi nhan trén

773 trigu ca COVID-19 v61 7 triéu ca tir vong (31/12/2023)[6].

Sau 3 ndm dai dich, ngay 5/5/2023, TCYTTG dua ra cong bd dich
COVID-19 khong con duoc coi 1a tinh trang khan cip vé stc khoe cong dong
gy quan ngai qudc té va chuyén tir giai doan khan cip sang quan 1y bénh lau
dai dua trén cac chi sé nhu s ca bénh tir vong, ty 1& tr vong do COVID-19 da
giam nhanh va 6n dinh trong thoi gian gan day. Pong thoi, s6 lugng ngudi bénh
phai nhap vién va truong hop ning, phai diéu tri tich cuc da giam dang ké. Piéu
nay cho thay nhitng bién phap kiém soat dich bénh ma cac qubc gia trén thé

gio1 trién khai dat duoc két qua tich cuc [61, 145].

Theo TCYTTG, cac qudc gia di ddy manh viéc tiém ching cho gan 70%
dan sb thé gidi, nhung diéu nay cling c6 nghia 1a hon 30% dén s thé gidi van
chua dugc tiém chung. Mac du c6 mot ty 1€ cao c6 khang thé do nhiém COVID-
19 va/hodc tiém chung, khoang cach 16n vé kha niang mién dich nho véc xin
van ton tai, dic biét & cac nudc thu nhap thap, thu nhap trung binh thap va trong
sd nhirng nudc c6 nguy co mac bénh nang. Tinh dén ngay 05/4/2023, 89% nhan
vién y té va 82% ngudi 16n tudi trén thé gidi da duoc tiém chung co ban day
du vic xin ngira COVID-19; trén toan bd dan s6 1a 66%. Tuy nhién, ty 1¢ tiém
chung co ban cho nhén vién y té & cac nudce thu nhap thap (LIC) 1a 52% va ddi
v6i nguoi gia 1a 35%; va ty 1é bao phu liéu ting cuong van con rat thap trén
toan cau, v6i su khac biét dang ké giira va trong timg qudc gia [1, 33].

Viéc két thiic tinh trang khan cp toan cau chi 1a mot budc chuyén dé giam
cac bién phap han ché di chuyén, trong khi cac qudc gia van can duy tri bién

phap phong, chong dich bénh.



1.1.2. Tinh hinh dich COVID-19 tgi Viét Nam

Su x4m nhap va 1ay truyén qua tiép xtic gan cia bénh COVID-19 di day
1én quan ngai vé toc do lay truyén tir ngudi sang ngudi tai Viét Nam, nude co
chung duong bién gidi véi Trung Qudc véi dién tich nho va dong dan clng véi
nguén luc han ché. Theo BO Y té, ké tur khi truong hop COVID-19 dau tién
dugc xac nhan vao ngay 23/1/2020 dén thang 10/2023, Viét Nam da trai qua 4
lan séng dich véi tong sé ca dugc ghi nhan 1a 11.624.114 ca, 43.206 (0,4%) ca
tir vong. Viét Nam da tiém hon 266 triéu liéu vac xin phong COVID-19. SARS-
CoV-2 gay bénh COVID-19 cling da phan 1p thanh cong tai Vién V¢ sinh Dich
t& Trung wong va Vién Pasteur H6 Chi Minh [60].

Bang 1. 1. Lan song dich tai Viét Nam (thang 1/2020 - 9/2021)[79]

S6 ca mic S6 ca
Giai doan Thoi gian Trong Nhap , , | tir vong
Tong so
nwoc canh (%)
Lan song dich 1 | 23/1-16/04/2020 100 309 409 0
Lan song dich 2 | 25/7-01/12/2020 554 582 1.136 35
Lan song dich 3 | 28/1-25/03/2021 910 391 1.301 0
Lan song dich 4 | 27/4-12/09/2021 | 601 349 1759 | 603108 | 15018

- Lan séng lay nhiém thr 1: Ngay 23/1/2020, Viét Nam chinh thirc buédce
vao cudc chién chéng COVID-19. Bénh vién Cho Ry (TP HCM) x4c nhan 2
bénh nhan COVID-19 dau tién tai Viét Nam, 1a hai cha con ngudi Vii Han -
Trung Quéc. Pén ngay 30/1/2020 da xac dinh dugc thém 5 ca bénh déu tir Vil
Han trd vé. Trong khoang thoi gian 23/1 dén 4/3/2020 da ghi nhan 16 ca bénh
SARS-CoV-2, trong d6 c6 15 ca bénh tai Son L61, Vinh Phic. Tinh Vinh Phuc
quyét dinh cach ly toan bo xa Son Loi, huyén Binh Xuyén.



Ngay 6/3/2020, Viét Nam cong bd ca bénh thir 17 13 cong dan Ha Noi tro
vé tir Chau Au (Anh). Ngay 31/3/2020, Chinh phti ban hanh Chi thi s6 16 vé
viéc cach ly xa hoi trén pham vi ca nudc trong vong 15 ngay dé phong chdng
COVID-19, tir 0 gio ngay 1/4/2020. Dén ngay 23/4/2023, ca nudc co ban ding

gidn cach xa hoi nhung van tiép tuc dam bao cic quy tic phong chdng dich.

- Lan song lay nhiém tha 2 véi tim diém 1a Pa Ning, 1a sy khac biét rat
16n vé quy md va tinh chat so v&i lan séng 1an thir 1. Ca bénh dau tién duoc xac
dinh tai Bénh vién C Pa Nang ngay 25/7/2020 va sau d6 1a tai Bénh vién Da
Néng voi 11 ca bénh chi sau 2 ngay. Thanh phd Pa Néing khoi dong gidn cach
x3 hoi trén toan thanh phd. Tir ngay 31/7/2020, Viét Nam bat dau ghi nhan
nhing ca tir vong dau tién. Pa Nang duoc coi 1a don vi dau tién cia ca nude
trién khai xét nghiém mau gop 5 dé ting cong sudt xét nghiém. Tong s ca
nhiém SARS-CoV-2 tai lan séng dich thir 2 1a 1.136 truomg hop véi 35 ca tir

vong.

- Lan séng lay nhiém thi 3 tai Hai Duong va Quéang Ninh ngay 27/1/2021.
Trong dot dich nay, Viét Nam ghi nhan 13 tinh, thanh phé c6 xuét hién ca

nhiém song nhin chung 13 thap.

- Lan séng lay nhiém thtr 4 tai Yén Bai ngay 27/2/2021. Sau d6 xuét hién
dich tai Bic Giang, chi sau gan 2 thang sau, dich COVID-19 d3 1ay manh trong
cac khu cong nghiép, bién Bic Giang thanh tAm dich 10n nhét ca nudc vao thoi
diém d6. Lan dau tién test nhanh khang nguyén dugc dé xuat trién khai dé sang
loc tai cac noi c6 ngudn lay.

Ngay 26/5/2021, Ho6 Chi Minh phat hién nhitng ca nhiém dau tién cta
chudi lay tir nhom truyén gido. Tong sd ca bénh ghi nhan tai lan séng dich tha
4 dén 12/9/2021 12 603 108 ca bénh, dwa tong sé mac tai Viét Nam 1a 605954
truong hop, 15 053 ca tir vong.
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Nhu vay, chién luoc kiém soat dai dich COVID-19 tai Viét Nam c6 thé
chia thanh 2 giai doan: Giai doan 1 thyc hién chinh sach "zero COVID" theo
chién luge ““ du phong, phat hién, cach ly, khoanh vung, kiém soat nhap canh
va diéu tri hiéu qua” da dugc thyc hién thanh cong trong 3 lan séng dich dau
va thoi gian dau cia 1an song dich thir 4 . Giai doan 2 1a giai doan dich bung
phat dot ngdt, tam diém la tai thanh phé HO Chi Minh, Viét Nam van tiép tuc
phong toa dé 1am cham tdc do 1ay lan dich ddng thoi véi viée xay dung, diéu
chinh hé thdng diéu tri dap tng dugc véi sé lwong bénh nhan 16n, diy nhanh
tdc dd tiém vac xin.

* Vic xin COVID-19 tai Viét Nam

Abdala
SputnikV_2.0%/
_0.3%

Hayat-Vax
0.4%

~___AstraZeneca
24.9%

Pfizer _
43.0%

__ Sinopharm
20.0%

s NSNN = COVAX = Chinh pht cac nuwéc Tai tro trong nwéc

Hinh 1. 3. Théng tin vé vic xin COVID-19 tai Viét Nam
(Theo s6 liéu Chwong trinh Tiém ching quoc gia)
S6 lugng vic xin di tiép nhan tai Viét Nam bao gom tir 4 ngudn khac
nhau, trong do6 tur nguén Ngén sach nha nudc chiém ty 1€ cao nhat 41,9%;

COVAX 1a 27,0%, chinh phu cac nudc 20,9% va tir cac nguén tai trg trong
nudc 1la 10,2%.

Viét Nam d3 tiép nhan va cdp phép st dung khan cép (EUA) 9 loai vic
xin: AstraZeneca (25,2%), Pfizer (42,6%), Moderna (9%), Johnson & Johnson
(Janssen), Sinopharm BIBP (20,3%), Sputnik V, Hayat-Vax COVID-19,
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Abdala va gan ddy la Covaxin san xuat boi Cong ty Bharat Biotech

International Limited, An bo.

Viét Nam bat dau chién dich tiém chung vac xin COVID-19 tir thang 3

nam 2021. Cac loai vic xin duoc sir dung chu yéu trong chién dich bao gdm:

« AstraZeneca (1a loai vic xin dau tién dugc phé duyét va trién khai tai
Viét Nam).

o Pfizer-BioNTech

« Moderna

« Sinopharm (tir Trung Quéc)

o Sputnik V (tr Nga)

Trong nhiing giai doan dau, uvu tién tiém chung dugc danh cho cac nhom
doi tugng c6 nguy co cao, bao gdm nhan vién y té, lyc lugng tuyén dau chong
dich, nguoi cao tudi va nhitng nguoi ¢6 bénh nén. Sau do, chién dich mé rong

dé tiém cho toan bd dan so tir 12 tudi trd 1én.

Trién khai tiém ching vic xin COVID-19 tai Viét Nam (dén ngay
29/5/2023): Tong sd miii tiém trén toan qudc: 266.408.987 mili tiém, trong do:
Nhém tir 18 tudi troy 1én: - Lidu co ban da dat 100%
- Miii 3: 52.133.593 (81,8%)
- Miii 4: 17.898.456 (80,3%)
Nhém tir 12-17 tudi: - Liéu co ban da dat 100%
- Miii 3: 5.813.288 (69,3%)
Nhom tir 5-11 tudi: - Mili 1: 10.227.846 (92,6%)

- M1 2: 8.474.544 (76,7%)
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Trai qua hon 3 nam dai dich COVID-19, cling véi céng bd cia TCYTTG
ngay 5/5/2023 vé dai dich COVID -19 khong con duge coi 1a tinh trang khan
cap vé strc khoe cong dong gy quan ngai quéc té, BO Y té Viét Nam da ra
quyét dinh s6 3896/QD-BYT tir 20/10/2023, COVID-19 khong con 1a bénh
truyén nhiém nhom A ma chuyén sang thuéc nhom B cta Luat Phong, chong
bénh truyén nhiém nam 2007. Theo d6, cic bién phap phong chong dich ciing
duogc diéu chinh phu hop véi bénh truyén nhiém nhém B [5, 133].

Trong thot gian qua, Viét Nam dat duoc két qua tdt trong viéc kiém soat
su gia tang cac ca nang, nhdp vién va tir vong nho ty 1€ tiém ching ¢ mirc cao.
Tuy nhién, hiéu qua bao vé cua vic xin c6 thé giam dan theo thoi gian. Do do,
TCYTTG da khuyén nghi tich hop véc xin phong COVID-19 viao Chuong trinh
tiém chung Qudc gia cho nhém nguy co cao. Trong thoi gian tdi, ching ta
van can duy tri viéc kiém soat COVID-19. Cac bién phap phong ngira nhu deo
khau trang, rira tay thuong xuyén ... van la cach hiéu qua dé giam sy Iy lan cta
virus. Bén canh d6 can tang cudng ning luc xét nghiém va theo ddi tiép xtc dé

phat hién sém va cach ly cac trudng hop nhiém bénh.

1.2. SARS-COV-2

1.2.1. Phan logi

Coronavirus 1a mot nhom cac virus RNA ¢6 v boc dugc phan loai thanh
bdn nhom dua trén phan nhém phat sinh chung loai, thudc bd Nidovirales, ho
Coronaviridae, phan ho Coronavirinae [9]. Theo quy dinh ctia Uy ban Qudc té

vé Phan loai virus (ICTV), bdn nhém coronavirus nay dugc xép thanh bén chi:
+ Chi Alphacoronavirus: HCoV-229E va HCoV-NL63.

+ Chi Betacoronavirus: HCoV-HKU1, HCoV-OC43, va SARS-CoV,
MERS-CoV, SARS-CoV-2.
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+ Chi Gammacoronavirus va Deltacoronavirus: gay bénh cho chim va
dong vat (ga tiy, ngua), phan 10n cac bénh déu nhe, c6 lién quan dén bénh than
kinh, gan, tiéu hod va ho hap.

Pén nay, trén thé giéi virus thudc chi Alphacoronavirus va
Betacoronavirus gay bénh trén nguoi ghi nhan 7 virus: 4 coronavirus gay bénh
voi triéu ching nhe 229E, NL63, HKUI1, OC43 va 3 coronavirus gay tri¢u
ching duong ho cép tinh ning: SARS-CoV-2003, MERS-CoV (2012) va
SARS-CoV-2 (2019). SARS-CoV-2003 voi 8.000 ca mac (774 tir vong) tai 37
nuée [12] va hoi ching viém dudng ho hip ving Trung Péng MERS-CoV
(2012) véi 2.494 ca mac (858 tir vong) [128]. SARS-CoV-2 dugc phat hién tai
thanh phd Vi Han, Trung Qudc vao thang 12/2019 va van tiép tuc gay dai dich

trén thé gidi cho dén nay.
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Hinh 1. 4. Phan loai Coronavirus [50]

Cay phat sinh chung logi dwoc xdy dung tir cac trinh tw gene RdRp cua 76 chung
coronavirus, phan thanh bon chi (a, B, y, 8). Coronavirus cé nguon goc tir cac vit chii

khac nhau (hinh bén phai). Coronavirus ¢ nguoi (SARS-CoV, SARS-CoV-2, MERS-
CoV, HKUI, OC43, 229E, NL63) duoc biéu thi bang mau do.
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1.2.2. Hinh thdi, cdu triic va hé gen SARS-CoV-2

Protein Nucleocapsid
va RNA

Protein mang (M)

Protein gai (S)

(b)

ke

g — S1/52
f . — S2
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Hinh 1. 5. Céu tric SARS-CoV-2 va protein gai (S) [50]

(a) So do thé hién hé gen SARS-CoV-2 va bén loai protein cdu tric chinh:
protein gai (S), protein E, protein mang (M) va protein nucleocapsid (N). (b) So
dé cdu triic trimer protein gai (S). (c) Biéu dién dang dwong ciia monomer
protein gai (S).

Gidng nhu cac coronavirus khac, cac virion cia SARS-CoV-2 c6 dang
tuong tu hinh cau hodc c6 tinh da hinh, duong kinh tir 80 dén 160 nm. Hat virus
c6 hinh dang giéng nhu mot vuong mi¢n dudi kinh hién vi dién tt, dugc bao
boc boi lipid va cé protein gai trén bé mat mang bén ngoai (Hinh 1.5).
Nucleocapsid duge dong goi trong 16p lipid kép va dugc hinh thanh tur axit

nucleic va protein nucleocapsid [68, 82, 119].

SARS-CoV-2 1a virus RNA so1 don duong, khong phan doan. HE gen cua
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SARS-CoV-2 ¢6 kich thudc xap xi 30 kb va hé gen ctia hCoVs 14 hé gen 16n
nhit trong s tat ca cac virus RNA [42, 134]. Hé gen ctia hCoVs ¢ cau tric
dugc bao toan, bao gdm mot hé gen co ban 1a 5'-replicase-structure proteins-3’
(Hinh 1.6), va co thé dugc sir dung dé tao ra moét RNA dan duong (gRNA — 1a
mot doan RNA c¢6 chirc ning dan duong cho cac enzym gin voi RNA tai phirc
hop) va cac RNA dan dudng soi don phy tro khac (sgRNAs). Cac mRNA déu
c6 cau trac dau 5'-methyl-cap, dudi 3' poly A, va cac khung doc mé (ORF) &
giita. O dau 5 ' hai phan ba hé gen chita ORFla va 1b. ORFla va ORF1b déu
c6 ngudn gdc tir gRNA, ma hoa cho polyprotein la (PP1a) va polyprotein 1b
(PP1ab). Protein PP1a va PPlab trai qua qua trinh phan cit s& duoc dich ma
bang cac protease giai ma virus va protease chinh (Mpro, 3CLpro) tao thanh 16
protein khong cau tric lan luot tir nspl dén nsp16 [51, 52, 122]. O dau 3> mot
phan ba hé gen chtra cac ORF riéng biét, c6 ngudn gdc tir cac sgRNA khac
nhau, ma hoa cho cac protein cau tric va protein phu.

Céc protein ciu trac chinh cia SARS-CoV, SARS-CoV-2, MERS-CoV,
HCoV-229E va HCoV-NL63 bao gdm 5’-S-E-M-N-3 ' va HCoV-HKU1 va
HCoV-0OC43 chtra 5°-HE-S-E-M-N-3 '[100].

Céc protein phu cia SARS-CoV 1a 3a, 3b, 6, 7a, 7b, 8a, 8b va 9b trong khi
do cua SARS-CoV-2 1a 3a, 6, 7a, 7b, 8§ va 10 [65]
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Hinh 1. 6. Hé gen va cc san pham protein ciia SARS-CoV-2 [50]

So do hé gen hoan chinh ciia SARS-CoV-2 (NC_045512.2) [50]
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Bang 1. 2. Vai tro cac protein khong cau triic ciia SARS-CoV-2 [49]

S6 axit
Protein Vai tro / chirc nang
amin

Nspl 180 HO trg virus tron tranh hé mién dich
Nsp2 638 Yéu t6 can thiét cho sy nhan 1én cta virus
Nsp3 1945 Tao thanh phuc hop protein sao chép-phién ma
Nsp4 500 C6 vai trd d6i véi qua trinh sao chép RNA

La mot protease 3-chymotrypsin-like (3CLpro), anh huong
Nsp5 306 , _

dén sy nhan Ién cua virus
Nspb6 290 C6 vai trd d6i véi qua trinh sao chép RNA
Nsp7 83 Gop phan hinh thanh gen RdRp (RNA dependent RNA
Nsp8 198 polymerase).

Tham gia vao qua trinh sao chép RNA virus, lién quan dén
Nsp9 113 con bao cytokine va lam tdng ty 1€ t&r vong & bénh nhan

COVID-19

Lam ting san xuat ca IL-8 va IL-6, gy phan tng viém
NsplO 139

tuong tu nhu nsp9
Nspll 13 Chua 10 chirc ndng
Nspl2 932 La enzym chinh thuc hién viéc sao chép RNA cua virus
Nspl3 601 Vai tro trong qua trinh sao chép va phién ma
Nspl4 527 Vai tro ctia Exoribonuclease, cit cac polyprotein

Vai tro ctia Endoribonuclease, cit cac lién két RNA trong
Nspl5 346 -

chuoi RNA don
Nspl6 298 Vai tro trong qua trinh phién ma
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Gen S ma hoa protein cAu trac bé mit co trong luong 141,20 kDa bao gém
1273 axit amin [48]. Protein gai c6 dang monome s€ trdi qua mot qua trinh tu
oligome hoa dén trime hoa, ciing v&i qua trinh glycosyl hoa (carbohydrate duoc
gan vao protein trong qué trinh dich m3), gitip md rong kich thudc phan tir
monome 1én khoang 250 kDa [92, 107]. Protein S hoan chinh bao gém 2 ving
S1 va S2 (Hinh 1.5b). S1 chiu trach nhiém gin két véi thu thé té bao chu, S2

thic day sy hoa mang gitta virion va té bao chu [31, 143].

Gen E ma hoa mét protein xuyén mang 8,37 kDa bao gdm 75 axit amin [15].
Pay 1a protein v6i cdu tric virion nho nhét, twong dong 94,74% v4i SARS-
CoV. Churc ning gen E ciia SARS-CoV-2 chua duoc biét dén, mic du trong
SARS-CoV, protein E cling v&i protein M va protein N 1a can thiét dé lap rap

va giai phong virus ra khoi té bao vat chu [19].

Protein M 1a mot protein xuyén mang 25,15 kDa bao gém 222 axit amin,

dong vai tro quan trong trong su lap rap virus [74, 137].

Protein nucleocapsid N 1a mot protein 45,64 kDa bao gém 419 axit amin,
Protein N lién két voi hé gen RNA dé tao thanh nucleocapsid. Tham gia vao
qua trinh diéu hoa tong hop RNA cua virus va co thé tuong tac véi protein M

trong qua trinh nay chdi ciia virus [36, 99].

Céc glycoprotein hemagglutinin-esterase (HE) chi duoc tim thiy trong céac
Betacoronavirus, HCoV-OC43 va HKU1. Hop chat hemagglutinin lién két voi
neuraminic acid trén bé mat té bao chu, c6 thé cho phép su bam dinh ban dau
clia virus vao mang. Cac gen HE cua coronavirus cé trinh tu twong dong véi
trinh ty vo1 glycoprotein cua virus cim C.

SARS-CoV-2 c6 sau protein phu (3a, 6, 7a, 7b, 8 va 10) trong khi d6 SARS-
CoV co tam protein phu (3a, 3b, 6, 7a, 7b, 8a, 8b va 9b). Nghién ctru trudc day
vé SARS-CoV cho thiy céc protein phu khong dong vai trd bat budc trong qua
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trinh sao chép RNA, trong khi mét sb protein phu ¢6 lién quan dén co ché bénh
sinh ctia virus thong qua viéc diéu hoa cac con dudng cta tin hiéu interferon va
san xudt cac cytokine gay viém [68]. Mic du chirc ning cta cic protein phu
SARS-CoV-2 van chua rd rang, nhimg nghién ciru vé protein virus di ching
minh ring mot s6 protein ndy c6 thé twong tac véi cac protein clia vét chu, cung

cap cai nhin sau hon v€ vai tro cua ching trong vong doi cua virus [113, 137].

1.2.3. Qua trinh nhan lén cua SARS-CoV-2

SARS-CoV-2 %
Gan va xam nhap

\ Con dwong mang té bao %
Con dwong nhip bao
ik % Ty

. TMPRSS2 Mang té bao

Té bao chét

N Gii phéng Giai phong
% Lat ARN virus virus o Furin
| ~ . g, Lai8e
- \ G 3 Van chuyén % “' I}tui’ ";3: )
= | T — =

Béng nhap bao — ~ D)
P -F Lip rap va nay choi \ T D)
‘\Yu‘ /

oo
\Hég:n ARN (s0i+) - He gen virus %%

Dich ma ORF1a Tai ban h¢ gen
@ o | oo
20°
/ Tai ban ARN ARN théng tin cho dich ma é'@v
= pienienea,y
m ," ANNNNAYS  Nucleaocapsid (N) -~ ¥ L A ‘.'
," Dich ma cac protein /
a 7 . ANNANANS elope £ N AT = = -—
\He ESLARN (5017 s Revsloph C) W céu tric cia virus — =
: ; % RER
ANNANNS spike (5) { = ¢
NSNS S, ML E & mang heéi =
ARN théng tin cho dich ma hodc soi + hé gen ARN Lo Membrane (M) B noi chat hat (RER)

Hinh 1. 7. Qua trinh nhan Ién ciia SARS-CoV-2 trong té bao vt chi [37]

Khi SARS-CoV-2 tiép cin té bao dich, chu ky 1iy nhiém bét dau bang
qué trinh bam dinh va xadm nhéap, qua trinh nay dugc thuc hién nho tuong tac
ctia cac glycoprotein S v6i thu thé ACE2 va tién hanh hoa mang sau do [76,
107, 114]. Lién két cua vung protein S1 va thu thé ACE2 &i lyc cao trong giai
doan nhip bao cua virus, tir 6 hinh thanh mdt tai chra virus ¢6 mang kép. Sau

d6 1a sy phan cit ving protein S2 thong qua protease lysosome cathepsin L va
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protease serine TMPRSS2 ctia té bao vat chi, nham dinh vi va gén vo1 ACE2.
Qua trinh phén cit nay tach S1 va S2, sau do tao diéu kién cho sy tai sip xép
cdu trac S2 thue hién phan Gmg téng hop peptide trong ving protein S2. Peptide
sau d6 xuyén qua mang té bao, khai dau cho qué trinh hoa mang giira virus vao
ndi bao va sau d6 1a giai phong 18i virus vao té bao [67].

Sau khi véo té bao chat, hé gen RNA cua SARS-CoV-2 dAu tién s& duoc
dich ma tong hop cac protein ORFla va ORFlab dé tao thanh phuc hé tai ban
RNA cua virus [147]. Mat khac, RNA so1 (-) tao ra trong qua trinh tai ban dugc
st dung dé phién ma cac doan mRNA, sau do dich ma tao nén céic protein can
thiét cho virus. Trong d6, protein N dugc tong hop & té bao chat va lién két voi
RNA s0i (+) tao nén phtrc nucleocapsid. Céc protein con lai bao gdm protein
S, protein M va protein E dugc dich ma bdi cac ribosome nam trén ludi noi
chét hat va trai qua qua trinh bién d6i sau dich ma & ludi ndi chit, bd may Golgi.
Tai by may Golgi, protein S cua virus s€ bi cat dudi tac dung cua furin tao thanh
tiéu phan S1 va S2. Cac bong van chuyén trung gian (ERGIC) cung véi cac
protein S, M, E va cac protein khac lip rap véi phirc hé nucleocapsid trong té
bao chét va tao thanh cic bong van chuyén mang virus dé dua céc virion trudng

thanh ra khoi té bao vat chit [16, 37, 106].

1.3. BIEN THE SARS-COV-2

T4t ca céc virus, bao gdm ca SARS-CoV-2 giy dai dich COVID-19, déu
thay d6i theo thoi gian. Hau hét cac thay doi it hodc khong anh huéng dén dic
tinh cta virus. Tuy nhién, mot sé thay doi co thé anh huong dén dic tinh caa
virus, nhu mirc 6 1ay lan dé dang, mic do nghiém trong cia bénh lién quan
hodc hiéu qua cua véc xin, thudc diéu tri, cong cu chan doan hoic céc bién phap

xa ho1 va stc khoe cong dong khac.
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TCYTTG phdi hop voi chinh quyén cac quéc gia, cac nha nghién ciu
tién hoa virus va mang ludi phong thi nghiém tham chiéu COVID-19 dai dién
tor GISAID, Nextstrain, Pango theo doi va danh gia su tién trién cia SARS-
CoV-2 ké tur thang 1 nam 2020. Vao cudi nam 2020, sy xuét hién cia cac bién
thé gay ting nguy co di vi sirc khoe cong ddng toan cau da thuc day viéc mo
ta ddc diém cta cac Bién thé Quan tam (VOI) va cac Bién thé Quan ngai (VOC),
nham vu tién theo ddi va nghién ctru trén toan cau, dé co nhitng dap tng phu

hop dbi voi dai dich COVID-19 [23].
Tiéu chi phan loai cic bién thé
Céac bién thé SARS-CoV-2 duoc phan loai dya trén mot s6 tiéu chi:

Téc d6 1ay lan: Bién thé c6 thé 1ay nhiém nhanh hon so véi cac bién thé

truge do.

« Muc do nghiém trong cua bénh: Bién thé giy ra cac triéu ching ning
hon hoac lam tang ty I¢ tir vong.

« Kha ning né tranh mién dich: Bién thé c6 thé 1am giam hiéu qua cta cac
bién phap mién dich, bao gdm vic xin va mién dich tu nhién.

« Kha ning khang thubc: Mot sé bién thé c6 kha niang khang lai céc

phuong phép diéu tri bang khang thé don dong hoic thudc khang virus.

Bién thé quan tam - Variants of Interest (VOIs)

e V6i nhitng thay déi di truyén dugc du doan hodc biét 1a c6 anh huong dén
cac dic diém cua virus nhu kha ning lay truyén, mirc d6 nghiém trong cua

bénh, tron thoat mién dich, giam hi¢u qua chan doan hoac di€u tri; VA

e Puoc xac dinh 13 nguyén nhan giy ra lay truyén cong dong hodc nhiéu

cluster COVID-19, ¢ nhiéu qudc gia vi sb trudng hop gia ting theo thoi
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gian, hodc céac tac dong dich t& hoc rd rang khac cho thdy mét nguy co méi

doi vt stic khde cong dong toan cau.

Bang 1. 3. Bién thé quan tam - Variants of Interest (VOIs) [43]

Phén loai bién thé/dong Qudc gia
ghi nhin | Thdi gian
TTYTTG | Pangolin GISAID Nextstrain diu tién
Nhiéu nudc
Et B.1.52 484K. 21D "1 17/03/2021
a 525 G/484K.V3 12/2020
Hoa Ky,
Iot B.1.52 H/2 Vi 21F 24/03/2021
ota 526 | GH/253G.V 11/2020
An Do
Kappa | B.1.617.1 | G/452R.V3 21B BP0 440021
10/2020
Lamd C37 | GRA452QVI | 21G Peru, 14/6/2021
amea ' ' 12/2020

Bién thé quan ngai - (Variants of Concern -VOCs)

Bién thé SARS-CoV-2 dép tng dinh nghia ctia nhirng bién thé quan tim
(Variants of Interest — VOI) va thong qua danh gid so sanh, da dugc ching
minh 13 ¢6 lién quan dén mot hodc nhiéu thay d6i sau ddy & mirc do co y nghia

doi véi stre khode cong dong toan cau:

e Ting kha ning lay truyén hodc thay d6i bat loi trong dich t& hoc COVID-
19; HOAC

e Tang ddc lyc hoac thay ddi biéu hién bénh lam sang; HOAC

e Gidm hi€u qua cua cac bién phap xa hoi va strc khoe cong dong hodc trong

phuong phap chan doan, diéu tri, vdc xin san co.
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Bang 1. 4. Bién thé quan ngai - (Variants of Concern -VOCs) [25, 105]

Phan loai bién thé/dong Axit amin Quéc gia
hav d&i ghi nhan | Thoi gian
TTYTTG | Pango GISAID Nextstrain | thay doli diu tién
Alpha | B.1.1.7 GRY aoryry | TSHARK T Anh e 0000
pha B +S:452R | 9/2020
B.1.351
Nam Phi,
Beta  |B.13512 | GH/SOLY.V2 | 20H (V2) [+S:LISF | 0 " | 18/12/2020
B.1.351.3
P.1 .
Brazil,
Gamma | P.1.1 GH/S01Y.V3 | 207 (V3) |+S: 681H 11/1/2021
11/2020
P.1.2
I:
B.1.617.2 N VO
Delta | AY.1 Grarsk vl | 1A g gy | ANDO 4202
e ' ‘ 21J ‘ 102020 | VOC:
AY.2
11/5/2021
B.1.1.529
BA.2 2IM. 63 NamPhi | VOC:
Omicron | BA.3 2IL21K | 2 1?20211 10
BA.4 24, B, c | XHamn

BA.S
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Hinh 1. 8. Céc diém ddt bién chinh trén ciu tric tinh thé ciia protein S

trong phirc hop ving gin thu thé ACE2 [24]

200 (B.1.1.1)}@ ) 21G (Lambda, C.37)

@ 20r 02)
i @ 201 (Aipha, V1, B.1.1.7)
208 (B.1.1)£ )
@ 200 (Gamma, v3, P.1)

@ 21E (Theta, P.3) _

21K (Omicron, ) B2A (Omicron, BA.4)

21M (Omicron, B.1.1.529)

21L (Omicron, ~BA:2) () @ 228 (Omicron, BA5)
@ 22¢ (Omicron, BA.2.12.1)
@206 (B.1.2)
198 (A) @ 20H (Beta, V2, B.1.351)
19A (B) 20c @
20A (B:1) @ 21¢ (Epsilon, B.1.427/429)

@) 21F (lota, B.1.526)
@ 20k (EU1, B.1.177)

@ 21 (Deita)

21A (Delta, B.1.617.2) . . ncov-clades-schematic-apr-
21J (Delta)
@ 218 (Kappa, B.1.617.1)

@ 21D (Eta, B.1.525)

) 21H (Mu, B.1.621)

Hinh 1. 9. Phan loai cac bién thé theo Nextstrain 2022 [85]
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Hinh 1. 10. Bién thé SARS-CoV-2 luu hanh theo thoi gian va cac dot bién

axit amin trén protein S1 [73]

Sau khi SARS-CoV-2 1an d4u tién xuét hién trén nguoi, trong gan 8 thang
dau tién, SARS-CoV-2 dudng nhu 6 toe do tién hoa cham. Piéu nay mot phan
1a do s6 lugng virus trén toan cau twong d6i nho, trong khi sy lay truyén van
chua phd bién. Nhitng yéu té ndy, cung v6i kha ning doc sira enzyme
polymerase cia SARS-CoV-2 khién ngudi ta ky vong rang SARS-CoV-2 s&
tién hoa cham va su tién hoa d6 s& khong dong vai trd quan trong trong viéc
kiém soat dai dich. Thang 4/2020, v61 sy thay thé D164G trén protein S 1a su
thay d6i dang chu y nhat, dot bién duoc cho 1a ting kha nang 1y nhiém va lan
truyén SARS-CoV-2 [127, 128]. Trong khoang thoi gian nay, ty 1¢ thay thé udc
tinh cia SARS-CoV-2 da giam gan 50%. Day 1a két qua ctia qua trinh chon loc
khong ddy du, trong khoang thoi gian ngan dé lai cac dot bién khong co loi

trong quan thé virus. Hién tuong nay co6 thé 1a nguyén nhan 1am thay doi ty 18
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ude tinh céac bién thé SARS-CoV-2 trong giai doan tiép theo cua dai dich [40,
44, 78].

A
} 305 4?7 5?8 534 590 690 1,273
Spike S1/52
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Hinh 1. 11. Cac dot bién dién hinh trén protein S & cac bién thé SARS-
CoV-2 [62, 141]
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Sau 8 thang, cac bién thé SARS-CoV-2 khic nhau xuat hién, danh dau
mot budc ngodt cua dai dich theo quan diém tién hod. Ba bién thé Alpha, Beta
va Gamma xuét hién doc 1ap tai cac khu vuc khac nhau trén thé gi61 nhu tai
Chéu Au (Anh), Chau Phi (Nam Phi) va Nam My (Brazil). S6 luong dot bién
lién quan dén cac bién thé moi xuat hién Alpha va Beta lan luot 14 23 va 13 axit
amin [53, 83, 123], trong khi dén bién thé Omicron thi s6 lugng nay dot bién
xudt hién trén protein S 13 26-32 axit amin [39, 135]. Nhitng quan sat nay dudng
nhu duge tao ra dé thich ing véi viéc nhan 1én trong qué trinh 1ay nhiém man

tinh, cho phép virus c6 nhiéu thay doi tién hoa.

Bién thé Alpha c6 kha ning lay truyén cao hon khoang 43-82% so véi
bién thé SARS-CoV-2 ban dau [29]. Piéu nay duogc cho 1a do cac dot bién quan
trong trong protein gai S cua virus, dac biét la dot bién N501Y, gilp virus gén
két chat ch& hon véi thu thé ACE2 trén té bao ngudi. Két qua 1a virus d& xam
nhap va gay nhiém hon, tir 46 lam gia ting téc d6 1y lan trong cong dong. Bién
thé Alpha c6 thé 1am ting nguy co nhap vién va ting nguy co tir vong 55% so
v6i bién thé gdc [30]. Cac vic xin van c6 hiéu qua cao trong viéc ngin ngira
bénh ning va tir vong do bién thé Alpha, nhung c6 thé giam nhe ddi véi cac

tri¢u chirng nhe hoac nhiém khong tri¢u chung [140].

Bién thé Delta (B.1.617) duoc phat hién dau tién tai An Do (tr thang
10/2020), sau d6 lan ra cac nudc trong khu vy va trén thé gidi (thang 12/2020), tré
thanh bién thé luu hanh rong mang cac dot bién tao uu thé cho sy lay truyén trong
quan thé 1a cac dot bién D614G, L452R, P681R, and T478K trén protein S [24].
Bién thé Delta c6 kha ning lay lan cao nhat trong s cac bién thé SARS-CoV-
2 da xuat hién cho dén nay, bién thé Delta c6 mirc do lay truyén cao hon bién
thé Alpha 40-60% gdy nguy co nguy co ting ning bénh, ting kha ning nhap
vién va to vong, dic biét & nhirng nguoi chua tiém véic xin [22, 126]. Mac du

hi€u qua cua vac xin do1 voi bién thé Delta c6 thé giam, dac biét 1a trong viéc
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ngan ngura nhiém bénh c¢o tri¢u ching, vac xin van cung cap bdo v¢ manh mé
chong lai bénh nang, nhdp vién va tir vong, nhat 1a sau khi tiém du liéu hoac

mili tang cuong [66, 108].

Bién thé Omicron xuat hién vao cudi thang 11/2021, v6i 3 bién thé BA.1,
BA.2 va BA.3, danh diu sy khoi dau ciia mot giai doan méi cua dai dich. Ngay
sau khi BA.1 chiém wu thé, da duoc thay thé boi BA.2 (phan hoa thanh céc
nhom phu BA.2.12.1 va BA.2.75) va BA.5. BA.5 da luu hanh rong rai trén toan
cau [94]. Ké tir khi BA.5 xuit hién, mét sb bién thé cua Omicron cling XUt
hién nhung chiém ty 1¢ rat nho. Hién van chua rd liéu SARS-CoV- 2 van tiép
tuc xuét hién cac bién thé mai hay c¢6 xu hudng chuyén sang mot qua trinh thich
mg dan dan. Nam 2022, nhiéu bién thé xuit hién trong BA.2. va BA.5 theo
kiéu timg budc hon véi mot sd thay ddi vé axit amin. Diéu nay cho thdy su
chuyén doi sang tién hoa tig budc dan dan hon. Bién thé Omicron mic du c6
triéu chirng 14m sang nhe, nguy co mac bénh ning va tr vong sau nhiém tring
thdp hon so véi cac cac bién thé xuat hién trude day, nhung mirc do lay truyén
cao dan dén ganh nang nhap vién tang, dat ra nhu cau 16n cho hé thong cham soc
strc khoé tai cac quéc gia, c6 thé dan téi qua tai, dic biét & nhom dé bj ton thuong.
Omicron c6 kha nang tranh duogc mién dich tir vic xin va nhiém tu nhién cao
hon céc bién thé trude, lam giam hiéu qua cua véc xin trong viéc ngin ngira
nhiém bénh co tridu ching, nhung vic xin van rat hiéu qua trong viéc ngin
ngtra bénh nang va tir vong [11].

Theo déi va cip nhit bién thé

Bién thé SARS-CoV-2 tiép tuc tién hoa, doi hoi hé théng y té toan cau
phai lién tuc theo ddi va cap nhat thong tin vé cac bién thé méi. Cac co quan y
té qudc té thuong xuyén phan tich dir liéu gen va su lay lan dé xac dinh cac

bién thé méi1 va dua ra canh bao néu can thiét.
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Viéc phan loai va hé thong phan loai cac bién thé 1a mot phan quan trong

trong chién lugc kiém soat dai dich va bao vé stc khoe cong dong.

1.4. VAC XIN COVID-19

Qua trinh phat trién vic xin truyén théng co thé kéo dai tir 15 nam trd 1én.
Giai doan nghién ctru, thiét ké ching san xut vic xin va thir nghiém tién 1am
sang, nghién ctru doc tinh thuong kéo dai tir 2-4 nam. Giai doan thir nghiém lam
sang v&i 3 giai doan I, I va III duoc thuc hién trong 5-7 nam. Viéc phat trién véc
xin SARS-CoV-2 dang theo mot dong thoi gian duge ddy nhanh. Do kinh nghiém
c¢6 duoc tir qua trinh phat trién ban dau cta vic xin cho SARS-CoV va MERS-
CoV, giai doan nghién ctru tao ching duoc rit ngan. Thir nghiém giai doan 111
duoc bat dau sau khi phan tich tam thoi cac két qua giai doan /11, v6i mot sd giai
doan thir nghiém 14m sang chay song song. Trong khi d6, cac nha san xut vic xin
da bat dau san xuat quy mo 16n ddi véi mot sb tng vién vic xin tiém nang.

Tinh dén 30/3/2023, trén thé gidi da c6 183 véc xin da dugc cip phép hodc
dang thir nghiém 1am sang, 199 vic xin dang trong giai doan thir nghiém tién

lam sang (pre-clinical trial).



’
w

r
A

€ san xua

COVID-19 [101]

ac xin

¢ tv

Hinh 1. 12. Cong ngh



32

Bang 1. 5. Cong nghé san xuét vic xin da dwoc cip phép/dang thir

nghiém lam sang (tinh dén 30/3/2023) [89]

Vic xin
STT Cong nghé S6 lwong | TV 18
(n) (%)

Protein subunit (Vic xin tiéu don

1 PS : : 59 32
Vi protein)
Viral Vector (non- replicating)

2 VVnr Vic xin vector khong c6 kha ning 25 14
sao chép

3 DNA DNA (Vic xin cong nghé DNA) 17 9
Inactivated virus (Vic xin bat

4 v 22 12
hoat)

5 RNA RNA (Vic xin cong nghé RNA) 43 24
Viral Vector (replicating)

6 VVr Vic xin vector c6 kha ning sao 4 2
chép
Virus Like Particle

7 VLP Vic xin phat trién dua trén hat 7 4
giong virus

8 VVr+APC VVr + Antigen Presenting Cells 2 1
Live Attenuated virus

9 |LAV Vic xin SARS-CoV-2 giam doc 2 1
luc

10 | VVnr+APC | VVnr + Antigen Presenting Cells 1 1

11 |BacAg-SpV Bacteria}l antigen-Spore | |
expression vector
Tong 183 100
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Cong nghé san xuat vic xin tiéu don vi protein (Protein Subunit- SP) duoc
phat trién nhidu nhét vai 59/183 (32%) véc xin nhu Novavax, Sanofi Pasteur +
GSK; dimg thir 2 1a cong nghé san xuat vac xin RNA (24%) nhu Moderna,
Pfizer/BioNTech, Arcturus Therapeutics; tiép theo 13 vic xin vector khong c6
kha ning sao chép (14%) - AstraZeneca, Casino Biological; vac xin bat hoat
(12%) - Sinovac, Sinopharm.; vic xin cong nghé DNA (9%) va cac véc xin con

lai chiém ty 18 tir 1-4%.

Ngay 14/12/2020, liéu vic xin phong COVID-19 dau tién duogc tiém tai
Hoa Ky [35]. Tinh dén ngay 14/8/2021, it nhat 202 quéc gia va khu vyuc da bat
dau Chuong trinh tiém ching phong COVID-19 va hon 4,62 ty liéu vac xin da
dugc tiém trén toan thé gidi voi 16% dan sb toan cau dugc tiém ching. Trong
d6, vic xin ChAdOx1 nCoV-19 (Astra Zeneca) di dugc phan phdi ¢ 184 qubc
gia, BNT162b2 (Pfizer) & 112 qudc gia, nRNA-1273 (Moderna) & 66 quéc gia,
BBIBP-CorV & 64 qudc gia, Gam-Covid-Vac & 49 qubc gia, CoronaVac & 38
qudc gia va Ad26.COV2.S (Janssen) & 43 qudc gia. Sinopharm-Wuhan va Ad5-
nCoV dugc phé duyét gan day chi duwoc quan Iy ¢ hai qubc gia, trong khi
BBV 152 ¢ 6 qubc gia va EpiVacCorona (Vector Institute) va ZF2001 da dugc
dua vao Chuong trinh tiém ching cua hai qudc gia. Abdala va Soberna 02 d3
dugc gidi thiéu trong Chuong trinh ti€ém chung cua Cuba, trong khi QazVac va

Sinopharm/HayatVax lan luot duoc st dung & Kazakhstan va UAE [139]

Su chénh 1éch vé kinh té da anh huéng dang ké dén viéc phan phdi vic
xin COVID-19 trén thé gidi. Cac qudc gia ¢ thu nhap thap khong co co hoi
tiép can vic xin, chi c6 0,3% tong s6 vic xin dugc tiém; 83% tong s6 miii tiém
duogc ap dung & cac qudc gia co thu nhap cao va trung binh cao. S6 ngudi duoc
tiém ching & Chau Au, Nam My, Chau A va Chau Pai Duong 13 91%, 68%,
64% va 41% [139]
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Céc loai vic xin dang st dung hién nay dugc thiét ké dya trén virus géc
Vii Han — Hu D614. Tuy nhién, dit liéu nghién ctru cho thiy cac vic xin ban
dau van co hiéu qua bao vé véi cac bién thé méi nhu vic xin BNT162b2 (Pfizer)
c6 hiéu qua voi cac bién thé méi, mic du hiéu qua kém hon. Vic xin ChAdOx1
nCoV-19 (Astra Zeneca) c6 kha ning bao vé trudc bién thé Alpha, thip hon
v6i bién thé Beta. Trong khi do, vic xin mRNA-1273 (Moderna) cho thay hiéu

qua cao hon d6i véi bién thé Beta [8].

Cung v6i su xuat hién cac bién thé méi va giam thiéu nguy co mic bénh
COVID-19 ciing nhu cac bién chimg lién quan, TCYTTG khuyén nghi phat
trién vic xin v6i cac ching méi duge cap nhat [21]. 5 dot bién ving lién két
thu thé cta tiéu don vi S1 da duoc phat hién trong cac chung luu hanh hi¢n nay
1laN501Y, K417N/T, L452R, T487K va E484K, trong d6 L452K va E484K da
duogc dua vao dé lya chon san xuit vic xin. Cac nghién ctru vé cau trac da go1
¥ viéc thay thé cac axit amin tai vi tri 452 va 484 s& lam tang sy tuong tac voi
ACE-2 va giup virus thoat khoi hé thong khang thé trung hoa [45, 107]. Trong
khi 6, viéc thay thé D614G lam ting kha ning dich chuyén ving lién két thy
thé RBD sang vi tri “up” can thiét cho sy twong tac voi thy thé ACE-2, ting
kha nang lay nhiém va lay truyén SARS-CoV-2. D6t bién nay dugc tim thiy &
tat ca cac bién thé xudt hién sau ndy so véi virus gbe Vii Han - Hu D614G [59,
107]. Pay la cac dot dang quan tim can dugc cap nhat trong vic xin COVID-

19.

Moderna la mét trong nhiing cong ty dién hinh ludn cap nhat va phat trién
vac xin thich ung véi su thay d6i lién tuc cia SARS-CoV-2, dé duy tri mirc do
mién dich va hiéu gia khang thé trung hoa. Sau phién ban véic xin dau tién
mRNA-1273, dén nay Moderna da phat trién 6 phién ban véc xin cap nhat nhu
vac xin mRNA-1273.211 v&i 9 dot bién tai protein S ciia bién thé Beta, vic xin

mRNA-1273.214 véi 32 d6t bién tai protein S cua bién thé Omicron. Cac loai
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vac xin cdp nhat nay s€ dugc tiém nhu li€u tang cuong (booster), dugc ching

minh c6 hiéu gia trung hoa vuot troi so voi vac xin mRNA-1273, duy tri khang

thé trong 6 thang sau khi tiém véi cc bién thé Beta va Omicron [80].

Bang 1. 6. Mot s6 vic xin COVID-19 dwoge ciAp phép trén thé giéi [56]

STT |Cong ty Cong nghé san xut Liéu ding Cap phép
Sinovac CoronaVac, bat hoat, t4|2x (ngdy 0 and 14 (0/14)
1 , NCT04352608
chat AI(OH)3 or 0/28)
) , ) 2.5,50r10pg (lm.)|
Sinopharm  |Bat hoat toan hat virus, ta ' ChiCTR200003
2 , 3x (0/28/56) 5 pg (i.m.)
chat AI(OH)3 1809
2x(0/14 or 0/21)
Vic xin vector (Adeno 5,
Cansino khong c6 kha ning sao '
3 , 5x1010, 1011 VP (i.m.) |NCT04341389
chép, bi€u hién protein
S)
Vic xin vector (Adeno,
khong c6 kha ndng sao|5 x 1010 VP
4 AstraZeneca , NCT04324606
chép, biéu hién protein|1x or 2x (i.m.)
S)
5 Modena mRNA-1273 2x 25,100, 250 pg (i.m.) |NCT04283461
BNT162bl (mRNA -
6 Pfizer 2x 10, 30, 100 pg (i.m.) |NCT04368728
RBD)
BNT162b1(mRNA-
RBD)
7 Pfizer 2x10,20,30pg NCTO04368728
BNT162b2(mRNA  —
protein S)




36

NVX CoV2373 (Matrix-
2x 2.5-25 pg (im. =+

M) spike protein NCTO04368988
Novavax Matrix-M) 1x25pg(i.m.+

‘rosettes’ _
Matrix-M)

Tai Viét Nam, thoi gian tiém phong vac xin COVID-19 dugc trién khai
qua nhiéu dot, phu thudc vao tirng giai doan dich bénh va $6 lugng véic xin nhap
vé. Qua trinh tiém ching bat ddu vao thang 3 nam 2021, v4i vu tién danh cho
cac nhoém ddi twong cé nguy co cao nhu nhan vién y té, luc lugng tuyén dau

chong dich, ngudi cao tudi va ngudi ¢o bénh nén.

1. Thang 3/2021: Bat dau tiém 16 vic xin dau tién (AstraZeneca) cho céc
d6i twong uu tién.

2. Thang 6-8/2021: Viét Nam tiang cudng tiém chung trong bdi canh lan
song dich bung phat manh, dac biét tai TP. HO Chi Minh va cac tinh phia
Nam. Nhiéu vic xin khac nhu Pfizer, Moderna, va Sinopharm ciing duoc
st dung.

3. Thang 9-12/2021: Chién dich tiém ching dién rong trén toan qudc, md

rong d6i twong tiém cho toan bo ngudi tir 18 tudi trd 1én.

1.5. CHAN POAN TRONG PHONG THi NGHIEM

1.5.1 Phwong phap phat hién khang nguyén

Xét nghiém nhanh khang nguyén la xét nghiém mién dich phat hién dinh
tinh khang nguyén SARS-CoV-2 trong mau bénh pham lam sang. Xét nghiém
nhanh khang nguyén SARS-CoV-2 c6 uu diém thuan tién khi st dung, két qua
nhanh va chi phi thap so voi xét nghiém Realtime RT-PCR. Ngoai cac yéu to
lién quan dén viée m, thoi diém c6 thé thuc hién xét nghiém test nhanh

khang nguyén, viéc st dung loai test nhanh va két qua cua nhiing test nhanh
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nay ciing 1a nhiing yéu t quan trong trong viéc chan doan bénh COVID-19.
Test nhanh duoc 4p dung rat hiéu qua khi thoi diém dich xay ra trén dién rong,
phat hién kip thoi cac ca bénh duong tinh trong cong dong dé cach ly, diéu tri
som. Tuy nhién, gia tri xét nghiém test nhanh SARS-CoV-2 khéng dung dé
thay thé cho xét nghiém phat hién vat chat di truyén ctia SARS-CoV-2 ma chi

dung dé hd tro trong viée giam sat, phat hién, chan doan mac COVID-19.

Trong dich COVID-19 c¢6 rat nhiéu sinh pham xét nghiém phat hién nhanh
khang nguyén SARS-CoV-2 duoc phét trién va danh gia. Trong d6, phan 16n
1a test nhanh nhp khéu nhu Standard Q COVID-19 Ag Test, Humasis COVID-
19 Ag Test, SARS- CoV-2 Rapid Antigen Test ...(Han Qudc), test nhanh san
xudt trong nude nhu Trueline COVID-19 Ag Rapid Test.

1.5.2. Phwong phdp phdt hién vit liéu di truyén

1.5.2.1 Phuong phdp Realtime RT-PCR

Xét nghiém Realtime RT-PCR (Reverse Transcriptase- Polymerase chain
reaction) c6 kha ning xac dinh nhanh su nhiém virus thong qua xac dinh vat
lidu di truyén RNA ctia SARS-CoV-2. Realtime RT-PCR duoc coi 1a phuong
phap c6 d6 chinh xac cao dé xét nghiém khang dinh cac ca nhiém SARS-CoV-
2. Phuong phap nay dua trén cac vung gen dich nhu ORF1ab, E, N dé xac dinh
su ¢ mit cia SARS-CoV-2 trong bénh pham dich dudng hd hap. Thoi ki dau
dai dich, cac phong thi nghiém chuan thirc cia TCYTTG da cong bd ving gen
dich sir dung trong chan doan dé cac nudc trén thé gidi co thé tham khao thuc
hién: phong thi nghiém Charite — Berlin, Ptrc, Vién cac bénh truyén nhiém
qudc gia Nhat Ban (NIID), Trung tim kiém soat bénh tat My (US-CDC) (Bang
1.8) [26, 27, 88, 95, 131].
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Bang 1. 7. Cac gen dich dwoc khuyén cdo chian doan SARS-CoV-2 (thing

1/2020)
£ . n Gen dich chan
STT Quoc gia Vién i
doan
Duc (Berlin) .
1 Charit RdRP, E, N
(17/01/2020) artte
2 Hong Kong (23/01/2020) | Pai hoc Hong Kong ORF1b-nspl4, N
3 Trung Qudc (24/01/2020) | China CDC ORFlab, N
Vién Qubc gia Cac
4 Nhéat Ban (24/01/2020) bénh truyén nhiém N
(NIID)
. Vién Quéc gia sirc
5 Thai Lan (28/01/2020 i N
ai Lan ( ) | khoe (NIH)
Trung tam Kiém soat
6 Hoa Ky (28/01/2020) va Phong ngua bénh N1, N2

tat, Hoa Ky (US CDC)

B0 Y té di cap phép sir dung nhiéu bo sinh pham phét hién SARS-CoV-

2 khac nhau dya trén ky thudt Realtime RT-PCR, st dung c4c doan mdi khac

nhau trén trinh tu gen dich khac nhau dé chan doan.
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Bang 1. 8. Mot s6 sinh pham chin doan Realtime RT-PCR da dwoc Bd Y

té cap phép lwu hanh [4]

(Céng van s6 6929/BYT-TB-CT ngay 23/8/2021)

TT Tén sinh pham Hang/Nuwdc san Théng tin sinh pham
xuit
1 Allplex SARS- CoV-| Seegene Inc., | -Vung gen phat hi¢n: S, RdARP, N
2/Flu A/Flu B/RSV Assay | Han Quéc -Gidi han phat hién: Gen S, RdRP,
(RV10259X, RV10260Y) N: 0.14 TCID50/mL
-b6 nhay: 98.79%
-0 dac hiéu: 98.62%.
2 cobas® SARS- CoV-2/ | Roche - Viing gen phat hién: Orfl ab (gém
09343733190 Molecular RdRp)
cobas® SARS- CoV-2/|Systems, Inc., | - D0 nhay phan tich: 25 ban sao/mL
09175431190 My cho SARS-CoV-2 (bich 1) va 32
cobas® SARS- CoV-2 ban sao/ml cho Sarbecovirus (Pich
Control Kit/ 09175440190 2)
- B¢ dac hiéu phan tich: 100%
3 LightMix® Modular | TIB MOLBIOL | -Vung gen phat hién: E

09164952001

SarbecoSARS-CoV-2/

Syntheselab
GmbH, Duc

or

- B§ nhay phéan tich: LoD 2.8 - 5 ban
sao/phan tmg d6i v6i phan tng don
va mau ching tach chiét EAV, 50

ban sao/ phan tng d6i voi phan tng

PCR da moi
-bo dac hiéu: 100%.
-Do nhay Ilam sang: 100%

-b§ dac hi¢u 1am sang: 100%
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1.5.2.2. Phwong phdp gidi trinh tw gen thé hé méi (NGS)

Pau nhitng nam 2000, cong nghé giai trinh ty gen thé hé méi da duoc phat
trién v6i nhiéu hé théng khac nhau nham muc dich giai trinh ty cac doan DNA
c6 kich thudc 16n, nhu nhiém sic thé hay hé gen sinh vat. Nguyén 1y chinh cua
NGS dua trén viéc chia nho vat li€u di truyén thanh nhiéu doan ngén, sau do
doc trinh ty cta ting doan nay va cudi cung lap rap lai dé tai tao trinh tu day
du. Cac phuong phap giai trinh tu thé hé moi khac nhau di dugc st dung thanh
cong gan day dé truy tim ngudn gdc va tim hiéu su tién hoa cua cac tac nhan
lay nhiém, diéu tra sy lay lan va cac chudi lay truyén cta cac dot bung phat,
COVID-19 ciing nhu tao diéu kién phat trién cac xét nghiém chan doan phan
tir hidu qua va nhanh chong va gop phan vao viéc kiém tim cac phuong phap
diéu tri va véc xin. Sy phat trién cta cac phuong phap giai trinh ty hiéu qua va
nhanh chéng dé tai tao lai trinh tu hé gen cua SARS-CoV-2, tic nhan gay bénh
ctia COVID-19, 14 co s& cho viéc thiét ké cac xét nghiém phan ta chan doan va
dé ra cac bién phap va chién luoc hiéu qua dé giam thiéu su lan truyén cua dai

dich.
Uu diém cia phirong phdp NGS

NGS c6 kha ndng giai trinh ty hang triéu doan DNA/RNA cung mot luc,
gitip phén tich toan bo hé gen hodc mot sb lwong 16n mau trong thoi gian

ngan.

NGS c¢6 do chinh xac cao trong viéc phat hién cac dot bién, bao gém
nhiing thay d6i nho trong trinh ty nucleotide.
NGS c6 thé phét hién dugc nhidu loai bién thé di truyén, tir ot bién diém

dén céac bién do61 16n hon nhu chen, x0a, tai t6 hop hoac chuyén doi vi tri.
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Nhurge diém cia phiwong phdp NGS

Mic du chi phi trén mdi mau di giam dang ké, viéc thiét 1ap va van hanh
cac thiét bi NGS van doi hoi dau tu 16n vé ha tng va nhan luc.

Dit liéu tir NGS 1a rit 16n va phirc tap, can dén cac cong cu sinh tin hoc
manh mé va chuyén gia dé phan tich va giai thich két qua.

Quy trinh chuan bi mau phai dugc thyc hi¢n can than dé dam bao do
chinh x4c, dic biét trong viéc kiém soat céac yéu td nhu nhiém tap hoac

phan hity mau.

Ung dung phirong phdp NGS trén thé giGi trong nghién ciru SARS-CoV-2
- Phan tich va theo ddi su phat trién cta cac bién thé virus
- HOb tro phat trién vic xin va thudc diéu tri

- Giam sat dich t& hoc va phat hién 14y nhiém chéo

- Phat hién sy tai nhiém va tai to hop virus

Phuong phap giai trinh tu gen thé hé méi (NGS) 1a cong cu khong thé
thiéu trong nghién ctru SARS-CoV-2 va theo ddi dai dich COVID-19 trén toan
thé gidi. V&i kha nang giai ma nhanh va chinh xac bd gen virus, NGS di gitip
xé4c dinh cac bién thé méi, hd tro phat trién vic xin va thube diéu tri, va cung

cap dit liéu quy gia dé giam sat su phat trién cta dai dich

Trong d6, gii trinh tu gen I1lumina 12 hé thdng x4c dinh trinh tu gen thanh
cong va pho bién nhét cho viéc xac dinh trinh ty hé gen SARS-CoV-2. Illumina
doc trinh tir nucleotide thong qua qué trinh sinh tong hop trén ca 2 soi DNA
dugc gin ban (flowcell), khong sir dung moi dac hiéu. Tin hiéu phat quang
duogc thu thap dudi dang chup anh. Céc nucleotide sau d6 dugc sip xép va ghép

doan theo phan mém phan tich dit liéu ctia hé thong Illumina. Phuong phap giai
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trinh ty gen thé hé méi [lumina thyuc hién gidi trinh ty nucleotide hé gen SARS-

CoV-2 tir bénh pham 1am sang va tir chiing phan lap v6i d6 chinh xac 99% [93].

Tai Viét Nam, Vién Vé sinh dich t& Trung wong di xay dung quy trinh
giai trinh tu gen SARS-CoV-2 bang phuong phap giai trinh ty gen thé hé méi
NGS vo61 muc dich xac dinh dac tinh di truyén hoc cua SARS-CoV-2 luu hanh
tai Viét Nam. Quy trinh xét nghiém nay dugc ap dung cho SARS-CoV-2 trong
mau bénh pham dudng hé hap ciing nhu véi cac chung phan 1ap trén té bao.
Vién Vé sinh dich t& Trung wong da ap dung va tbi vu quy trinh dé ting ty 1¢

thu dugc toan bo h¢ gen SARS-CoV-2 sau khi giai trinh tu [142]

Nghién ctru da ap dung quy trinh giai trinh tu toan by h¢é gen SARS-CoV
-2 (Illumina platforms) da dugc nha khoa hoc Dr. John-Sebastian Eden-Vién
Nghién ctru Y hoc Westmead - Uc xay dung thang 3/2020 [38].

Hién tai, céng thong tin GISAID EpiCov dai dién cho kho luu trit dit li¢u
hé gen SARS-CoV-2 dugc str dung rong rai nhét. GISAID cung cép hon 11,3
triéu hé gen SARS-CoV-2 hoan chinh, dugc chia sé tir hon 189 qudc gia (dix
liéu duoc thu thap vao ngay 09/6/2022). Dit liéu bao gdm loai mau, phuong
phap giai trinh ty duoc lién két v4i timg hé gen cia virus va tinh trang bénh
nhan (vi du: nhap vién hodc Xuat vién). So vOi trinh tu virus cim dugc chia sé
tir nam 2008 trén GISAID chi c6 hon 1,6 tridu trinh tu, ¢ thé thay viéc giai
trinh ty SARS-CoV-2 duoc tap trung hon rat nhiéu [17].
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CHUONG 2. PHUONG PHAP NGHIEN CUU

Thang 1/2020 - 8/2020

Thang 9/2020 - 12/2021

MUC TIEU 1

A 4

\ 4

M3u bénh phdm 14m sang nghi
nhiém SARS-CoV-2

M3u bénh phim lim sang duwong
tinh SARS-CoV-2
(tir 28 CDC giri t6i Vién VSDTTU)

(n =24 813) (n = 656)
\ 4 \ 4
Realtime RT-PCR Realtime RT-PCR
v \ 4
Am tinh Duong tinh Duong tinh Am tinh
\ 4 A4 \ 4 A4
Phan 1ap virus Tai lugng virus Xac dinh gia tri Ct
(copies/pl) (Ct <30 va Ce>=30)
Giai trinh ty gen (NGS) mau ¢6 gia tri Ct< 30
MUC TIEU 2 > (n=595)

Hinh 2. 1. So' dd thiét ké nghién ciru
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2.1. PHUONG PHAP NGHIEN CUU NOI DUNG 1

Néi dung: Xac dinh ty 1& duong tinh SARS-CoV-2 trong cac mau thu thap
tai mién Bic Viét Nam bang phuong phap Realtime RT-PCR, 2020-2021.

2.1.1. Péi twong nghién ciru
Trong giai doan dau cua dich COVID-19 chi c6 4 don vi la Vién Vé sinh
dich t& Trung wong va 3 Vién Pasteur khu vuc c6 kha ning chan doan khang
dinh cac ca nhiém SARS-CoV-2.

- MAu bénh pham thu thap tir nhitng ca bénh nghi nhiém SARS-CoV-2 theo QP
3351/QD-BYT (29/7/2020) va QD 3468/QD-BYT (07/8/2020) ctia Bo Y t& [2, 3].

+ MAu bénh pham tir ca bénh nghi ngo

Bao gom cac trudng hop:

A. Nguoi bénh c6 sot va/hodc viém dwong hé hdp cdp tinh khong 1y giai
dugc bang cac nguyén nhan khac.

B. Nguwoi bénh cé bat ky triéu chimg hé hdp nao VA cb tién sir
dén/qua/e/veé tir viing dich té ¢ bénh COVID-19 trong khoang 14 ngay trudc
khi khoi phat céac triéu chimg HOAC tiép xiic gan voi trudng hop bénh nghi
ngd hodc xac dinh COVID-19 trong khoang 14 ngay trudce khi khoi phat cac
tri¢u ching.

+ MAu bénh pham tir ca bénh xac dinh

La truong hop bénh nghi ngd hodc bat cir ngudi nao cé xét nghiém duong
tinh v&i vi rat SARS-CoV-2 dugc thyc hién boi cac co sé xét nghiém do B Y

té cho phép khang dinh.



45

- Cac mau bénh phém duong tinh vé1 SARS-CoV-2 dugc thyuc hién boi
cac Phong xét nghiém khang dinh do Bo Y t&/Vién Vé sinh dich t& Trung uong
(VSDTTU) cép phép.

2.1.2. Thiét ké nghién ciru

Mo ta cat ngang két hop phan tich phong thi nghiém
2.1.3. C& méu, thoi gian va dia diém

- Giai doan tir thang 1/2020-8/2020: toan bd cac mau bénh pham (dich
ty hﬁu, dich hong, dich ndi khi quan) thu thap tr nhiing ca bénh nghi nhiém
SARS-CoV-2 tai 25 tinh/thanh mién Béc va 03 tinh mién Trung Viét Nam
(Thanh Ho4, Ngh¢é An va Ha Tinh).

- Giai doan tir thang 9/2020-12/2021 céc mau bénh pham dwong tinh véi
SARS-CoV-2 tir 25 tinh/thanh mién Béc va va 04 tinh mién Trung Viét Nam
glri t¢i Vién VSDTTU.

- Xét nghiém thyc hién tai Khoa Virus — Vién VSDTTU.

Bang 2. 1. S6 lwong mau tir 28 tinh/thanh phé mién Bic va mién Trung

Viét Nam, 1/2020- 8/2020

STT | Tinh/thanh phd S‘A’(?)ﬁ“ STT | Tinh/thanh phé S‘A’(?)ﬁ“
1 Bic Kan 79 17 | Ninh Binh 147
2 Bic Giang 277 18 | Vinh Phuc 605
3 Bic Ninh 332 19 | Pha Tho 176
4 Cao Bing 150 20 | Quang Ninh 144
5 bién Bién 273 21 Son La 227
6 Ha Giang 1031 22 | Thai Binh 859
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7 Ha Nam 774 23 Thai Nguyén 137
8 Ha Noi 11501 24 Tuyén Quang 138
9 Hai Duong 383 25 Yén Bai 128
10 Hai Phong 288 26 BV Bach Mai 1800
11 Hoa Binh 196 27 BV Bénh NDTU 252
12 Hung Yén 461 28 Ha Tinh 265
13 Lang Son 339 29 Ngh¢ An 411
14 Lai Chau 813 30 Thanh Hoa 427
15 Lao Cai 224 31 Khac 1713
16 | Nam Pinh 263 Tong s6 24813
- Ap dung cong thic tinh ¢& mau sau:
Z 15'21- ) P =P)
n= 12
Trong do:

e Z:Hésdtin cay, véia=0,01tacd Z (1-0/2) = 2,58

e d: Do chinh xac tuyét dbi, 1ay d = Ep =0.1*0,037 = 0,0037

e p: Ty 1& nhidm virus SARS-CoV-2 trong cong dong. Tham khao
nghién ctru cua Lei Lou va cong su, p = 0.037 [70]

Theo cong thic trén, c& mau t6i thiéu 1a: 17.300 ngudi.

Thuc té c6 24.813 mau bénh phém nghi nhiém virus SARS-CoV-2 da

dugc thu thap. Nhu vay, $6 lugng mau thu thap dap ing duoc c& mau t6i thiéu

cho phan tich thong ké trong nghién ctru nay.
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2.1.4. Bién so nghién ciru

Bién s6 nghién ctru dugc xac dinh tuong tng véi cach thu thap dir licu.
Nhom bién s6 dua trén phiéu yéu cau xét nghiém goéom tudi, gidi tinh, nguén
gbc mau, tinh/thanh pho. Cac bién s6 dua trén két qua xét nghiém gom gia tri

Ct, tai lugng virus, phan 1ap virus.

Bang 2. 2. Bién so0 va chi so0 nghién ciru

STT | Bién so Chi s6
1 Tudi Tudi trung binh
Dinh tinh giéi
2 Gidi tinh )
S6 luwgng nam va nix
N Nhép canh
3 Ngudn goc mau .
Cong dong
o Gia tri Ct <30
4 Gi4 tr1 Ct (Cycle threshold)
Gia tri Ct >=30
Copies/ul
5 Tai lugng virus
Trung binh

2.1.5. Phwong phap xét nghiém
2.1.5.1. Phuwong phap Realtime RT-PCR xac dinh SARS-CoV-2

Nguyén 1y: st dung phan tmg Realtime RT-PCR tao ra cac san pham
khuéch dai tir hé gen cia SARS-CoV-2 ¢6 trong mau bénh pham. RNA tong sb
duogc tach chiét tir mau bénh pham 1am sang nghi nhiém SARS-CoV-2. Sau do,
RNA dugc cho vao hdn hop sinh pham realtime RT-PCR v6i moi, probe dic
hiéu dé khuéch dai doan gen dich trén gen E (Envelop), gen RdRp (Polymerase)
va gen N (Nucleocapsid). Phuong phap ndy sir dung mdt mau do phat huynh
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quang (probe) c6 kha ning phat hién san pham PCR dic hiéu trong qua trinh
khuéch dai.

Quy trinh chuin thuc hién: RNA duoc tach chiét béng bd sinh phém
QIAamp viral RNA mini kit (Qiagen-52904 - 50 phan Uing hoac 52906 - 250
phan tng). Phan tng Realtime RT-PCR str dung mdi va probe ciia hé théng
Charite - Berlin theo khuyén nghi cia TCYTTG [90] sinh pham SuperScript™
III Platinum™ One-Step qRT-PCR kit (Invitrogen-11732020 - 100 phan Ung
hodc 11732088 - 500 phan ung).

Bang 2. 3. Trinh tw mdi va probe Charité — Berlin theo khuyén cdo ciia

TCYTTG (17/1/2020) [90]

STT Tén moi Trinh tu (5°-3°)
RARP_SARSr-F2 | GTGARATGGTCATGTGTGGCGG
CARATGTTAAASACACTATTAGCA

RdARP RdRP_SARSI‘—Rl

1 TA
gene FAM-
RARP SARSr-P2 | CAGGTGGAACCTCATCAGGAGAT
GC-BBQ
ACAGGTACGTTAATAGTTAATAGC
E Sarbeco FI
- - GT
5 E E Sarbeco R2 ATATTGCAGCAGTACGCACACA
gene FAM-
E Sarbeco Pl ACACTAGCCATCCTTACTGCGCTT
CG-BBQ
N_Sarbeco F1 CACATTGGCACCCGCAATC
N N_Sarbeco R2 GAGGAACGAGAAGAGGCTTG
3 gene FAM-
N_Sarbeco P1 ACTTCCTCAAGGAACAACATTGCC
A-BBQ

FAM, 6-carboxyfluorescein; BBQ, blackberry quencher
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Nhén dinh két qua: Gia trj Ct (ngudng chu ky - Cycle threshold) dung dé
phat hién RNA ctia SARS-CoV-2. Ct 1a s lwong chu ky ma méy Realtime d3
chay dé phat hién ra virus & mac dg du dé duoc nhan biét boi cam bién cua
may. No6i cach khac, gia tri Ct 1a s6 chu ky can thiét dé san pham PCR dat dén
mot mae do ma tin hiéu huynh quang c6 thé do ludng duoc.

Gia tri Ct phan 4nh tai luong (ndng do) virus ban dau. Gia tri Ct cang thép,
nghia 1a mat it chu ky hon dé vuot qua ngudng, cho thay tai luong virus ban

dau trong mau cang cao.
+ Thang 1/2020 - 7/2020: xét nghiém ca 3 gen E, RdARp va N
+ Thang 8/2020: xét nghiém 1 gen E hoac E va RdRp

- Mau duong tinh:

+ Gen E c¢6 tin hiéu huynh quang dugc thu nhan trude hoac tai chu ky
thir 32 cta phan ung (duong cong tuyén tinh) va bénh nhin phai co triéu
chtng 1am sang, ¢ yéu té dich t& lién quan d¢én COVID-19.

+ Trudng hop triéu chimg 1am sang, co yéu té dich t& lién quan dén
COVID-19 khéng c6 hoic it lién quan, can phai c¢6 tin hiéu huynh quang gen
E va RdRp thu nhan trudc hoac tai chu ky thir 35 cua phan ung.

- MAau am tinh: tin hiéu huynh quang duoc thu nhén tai hoic sau chu ky
thir 38 cuia phan ung.

- Mau nghi ngo: Gen E c6 tin hiéu huynh quang duoc thu nhan sau chu
ky 32 dén chu ky 38 cua phan tng. Mau bénh pham s& duoc thuc hién tiép
theo véi gen RARp va/hoac gen N.

Quy trinh xét nghiém Realtime RT-PCR xdc dinh SARS-CoV-2 trong Phu

luc 1

2.1.5.2. Tai lwgng RNA SARS-CoV-2



50

Tai luong virus 1a lugng virus ¢ trong miu, duoc do bang s6 lugng ban
sao RNA trong mot don vi thé tich ctia miu va thuong duoc biéu dién dudi
dang log, c6 mbi tuong quan nghich gitra tai lugng virus va gia tri Ct. Tai lugng
virus cao trong mau s& dan dén viéc tin hiéu PCR dat ngudng nhan biét sém,

dan dén gia tri Ct thap va nguoc lai.

K¥ thuat do tai luong virus dugc thyc hién trén hé théng may ABI 7500
Fast. Nguyén 1y co ban cua phuong phap st dung phan ing Realtime RT-PCR
tao ra cac san phém khuéch dai tir hé gen cua SARS-CoV-2 c6 trong mau bénh
pham. Luong san pham gen dich tao ra sau mdi chu ky khuéch dai dugc xac
dinh boi doan oligonucleotide danh ddu huynh quang. Chu ki khuéch dai ma
tai 6 tin hiéu huynh quang dugc phét hién ty 1¢ nghich voi nong d6 RNA
SARS-CoV-2 c6 trong mau ban dau. Nong d6 RNA trong cic mau 1am sang
dugc dinh luong trén gen E, mdi miu duoc thuc hién 2 1an. MAu chuén dugc
pha loang theo ty 18 1:10, tir 10 dén 107, dudng chuan (standard curve) dugc
xay dung bang phan mém ABI7500 software V2.3 véi 8 ndng do pha loang (8
diém), ndng d6 duoc xac dinh bang copies/ul. Phuong phap dugc hiéu chuan
theo mau tham chiéu dugc chia sé bai Vién Quéc gia Cac bénh truyén nhiém

(NIID), Nhat Ban.
2.1.5.3. Phén lap SARS-CoV-2

Cac mau bénh pham 1am sang duong tinh v6i SARS-CoV-2 duoc phan
lap trén 3 dong té bao Vero khac nhau dé xac dinh tinh cam nhiém ciia SARS-
CoV-2: (1) Vero E6 — Nikken: dugc chia sé tr PTN Hiru nghi Nagasaki tai
Vién VSDTTU; (2) Vero — Polyvac: dugc chia sé tir Trung tim Nghién clru
San xuét vac xin va Sinh pham y té va (3) Vero-E6: luu tai PTN Cim — Vién

VSDTTU duogc sir trong nghién ctiru SARS-2003.

Té bao Vero/Vero E6 dugc duy tri trong méi truong MEM 2%; 500 pL

mau bénh pham 14m sang duong tinh dugc cay vao té bao & 37°C/5% CO2. Su
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nhan 1én cua virus dugc theo ddi bang cach quan sat sy huy hoai té bao (CPE)
hang ngay. Cac mau c6 hién tuong huy hoai té bao (CPE) duogc thu hoach va

kiém tra tai lwong virus bang xét nghiém Realtime RT-PCR.

Phan 13p SARS-CoV-2 dugc thyc hién trong phong thi nghiém An toan
sinh hoc cép 3 (BSL3) tai Vién Vé sinh dich t& Trung wong. Quy trinh Phan 1ap
SARS-CoV-2 trong Phuy luc 2

2.1.5.4. Ho4 chit, sinh pham va trang thiét bi
Céc hoa chit, sinh pham va trang thiét bi sir dung trong nghién ctru da
duogc t6i ru hoa cho quy trinh xét nghiém Realtime RT-PCR, tai lugng virus,
phan 1ap virus. Chi tiét theo quy trinh xét nghiém trong phu luc 1, 2.
2.1.6. Quan ly va phan tich dit li¢u

- Dt li€u phong thi nghi¢m dugc nhép vao co s¢ dir ligu FileMaker Pro 19

Advanced.

- Phan tich bang Prism software, Excel.

- Két qua chan doan dugc phan hdi cho cac don vi giri mau va bao cdo 1én
B0 Y té trong 24-48 gio sau khi nhan mau.

2.1.7. Han ché sai sé

- S4 lidu duoge 1am sach, loai bo sai sb6 nhiéu truge khi phan tich.

- H¢ théng may xét nghiém phuc vu nghién ctru duge bao dudng, hi¢u
chuan dinh ky.
- Céc xét nghiém dugc thuc hién c6 sy gidm sat chidt ché va kiém soat

chéo, tuan thu cac budc theo quy trinh xét nghiém dugc quan 1y theo hé thong

quan 1y chat lugng ISO 15189:2012.
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2.1.8. Dao dirc trong nghién ciru

Nghién ctru di dugc chip thuan cua Hoi dong dao dirc trong nghién ciru
Y sinh hoc sé 03/CN-HPPD ngay 21/02/2020 tai Hoi dong Pao duc trong
nghién ctru Y sinh hoc Vién Pasteur Thanh phé H6 Chi Minh va nghién ctru Y
sinh hoc s6 HPPD-16/2020 ngay 25/09/2020 tai Hoi dong Pao duc trong

nghién ctru Y sinh hoc Vién Vé sinh dich t& Trung uong.

Mot s6 mau trong giai doan dau duoc sir dung trong nghién ctru trude
khi phé duyét y dtrc 1a nhimg mau duoc chuyén vé Vién VSDTTU dé xét

nghi¢m theo nhiém vu phong, chéng dich cia Bo Y té giao.

2.2. PHUONG PHAP NGHIEN CUU MUC TIEU 2

Noi dung: Phan tich dic diém phan tir cia SARS-CoV-2 tai mién Bic va
mién Trung Viét Nam bang k¥ thuat giai trinh ty gen thé hé méi (NGS), 2020-
2021.

2.2.1. Péi twong nghién ciru

Tiéu chuan lga chon mau giai trinh ty gen tor cac mau dugce khang dinh

duong tinh vé1 SARS-CoV-2:
+ Mau lam sang: lya chon céac mau bénh phém co gia tri Ct <30 [103].

+ Mau phén 1ap: mau bénh pham lam sang duong tinh dugc phan lap trén
té bao Vero - E6, cac mau c6 hién tuong huy hoai té bao (CPE) duoc thu hoach

va kiém tra ndng d6 bang xét nghiém Realtime RT-PCR.

Cac mau c6 gia tri Ct < 30 thuong c6 tai luong RNA du dé thu dugc trinh
tir diy du cta bo gen SARS-CoV-2, bao gdm ca cac ving ma hoa quan trong
trén protein gai, lién quan dén kha ning lay nhiém cia virus. Pong thoi, dam
bdo rang sinh phdm dwoc st dung hiéu qua, tranh lang phi khi khéng thu

dwoc toan bd hé gen virus v&i cdc mau cd gia tri Ct>=30
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2.2.2. Thiét ké nghién civu: Phén tich phong thi nghiém.

2.2.3. C& méu, thoi gian va dia diém

C& mau: Tir thang 1/2020 dén thang 12/2021, toan bd 595 miu cé gia tri
Ct < 30 du tiéu chuan duoc lua chon dé thuc hién giai trinh ty gen, xac dinh
cac bién thé SARS-CoV-2 luu hanh (595 mau). Cac mau duoc dai dién cho 20

tinh/thanh phd ¢ mién Béc va 4 tinh mién Trung.

Xét nghiém thyc hién tai Khoa Virus — Vién VSDTTU
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20 tinh/thanh mién Béc
4 tinh/thanh mién Trung

l

24.813 mAiu nghi nhiém giri dén NIHE

l

Dwong tinh

Am tinh

Realtime

RT-PCR | 24562 miu

Duwong tinh
v *
656 mau 251 mau
Ct>=3
Lua »| 312 miu
chgn
mau
Ct<30
595 méiu

|

Hinh 2. 2. So' d0 thiét ké nghién ciru muc tiéu 2
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2.2.4. Bién so nghién ciru

Bang 2. 4. Bién so0 va chi s0 nghién ciru

STT |Bién sb Chi sb

1 Tudi Tudi trung binh
Dinh tinh giéi

2 Gioi tinh ,
S6 lugng nam va nix

N Nhép canh

3 Ngudn goc mau .

Cong dong

% tuong dong nucleotide
M0 ta trinh tu gen SARS- .
4 % tuong dong axit amin
CoV-2
Gia tri p, gia tri q (Fisher exact test)

5 Cay phat sinh chung loai | M6 hinh GTR+G va boottrap 1000

2.2.5. Phwong phap xét nghiém

Hé thong mdi str dung trong k¥ thuat giai trinh tu gen cho SARS-CoV-2
dugc trinh bay chi tiét trong bang 2.5.

Quy trinh thuc hién: Cac mau 1am sang duoc giai trinh ty gen bang cach
str dung k¥ thudt giai trinh tu gen thé hé méi trén nén tang Iseq 100. Dé chuan
bi thu vién, RNA duoc tach chiét st dung bg kit QIAamp RNA. S¢i don DNA
b6 sung (cDNA) dugc tong hop bang hé théng tong hop chudi SuperScript 111
(Invitrogen) voi cac hexamer ngau nhién. DNA soi doi duoc tong hop bang
cach sir dung 14 cip modi tong hop thanh 14 doan DNA véi kich thudc mdi
doan khoang 2,5kb [38]. San phém 14 doan PCR dugc tron trong cung mat thé
tich va dugc tinh ché bang ExoSAP-IT Express (Thermo Fisher, USA). Cac
san phém PCR tinh khiét da duoc chuan bi cho thu vién giai trinh tu béng bd

chuan bi Thu vién DNA Nextera XT (Illumina, Hoa Ky). Sau dé, thu vién duoc
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giai trinh ty trén hé thong thiét bi Illumina Iseq 100 véi chu trinh iSeq 100

Reagent micro v2 300 (bao gdm Cartridge va Flowcell).

luc 3

Quy trinh Giai trinh tu gen thé hé méi (NGS) SARS-CoV-2 trong Phy

Bang 2. 5. H¢ thong moi sir dung khuéch dai hé gen SARS-CoV-2 [38]

Wuhan-Hu-1

1 2,500 5,000

10,000 12,500 15,000 17,500 20,000 22,500 25,000

27,500 29,903

1

SetA (Al A2 A3 A4 A5 A6 A7
Set B Bi B3 B4 B> B6 B7
PCR Hé thong moi Trinh ty (5°-3°) Kich
thwdc

Al SARS2 AIF 31 ACCAACCAACTTTCGATCTCTTGT 2562
SARS2 AIR 2569 | GCTTCAACAGCTTCACTAGTAGGT

A2 SARS2 A2F 4295 ACAGTGCTTAAAAAGTGTAAAAGTGCC | 2579
SARS2 A2R 6847 | ACAGTATTCTTTGCTATAGTAGTCGGC

A3 SARS2 A3F 8596 ACTTGTGTTCCTTTTTGTTGCTGC 2479
SARS2 A3R 11049 | GAACAAAGACCATTGAGTACTCTGGA

A4 SARS2 A4F 12711 | TACGACAGATGTCTTGTGCTGC 2536
SARS2 A4R 15225 | TAACATGTTGTGCCAACCACCA

A5 SARS2 ASF 16847 | ACTATGGTGATGCTGTTGTTTACCG 2432
SARS2 ASR 19254 | ACCAGGCAAGTTAAGGTTAGATAGC

A6 SARS2 A6F 21358 | ACAAATCCAATTCAGTTGTCTTCCTATTC | 2490
SARS2 A6R 23823 | TGTGTACAAAAACTGCCATATTGCA

A7 SARS2 AT7F 25602 | ACTAGCACTCTCCAAGGGTGTT 2571
SARS2 A7R 28146 | AGGTTCCTGGCAATTAATTGTAAAAGG

Bl SARS2 BIF 1876 ATCAGAGGCTGCTCGTGTTGTA 2575
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SARS2 BIR 4429

AGTTTCCACACAGACAGGCATT

B2 SARS2 B2F 6287 TGGTGTATACGTTGTCTTTGGAGC 2565
SARS2 B2R 8828 CACTTCTCTTGTTATGACTGCAGC

B3 SARS2 B3F 10363 TGTTCGCATTCAACCAGGACAG 2440
SARS2 B3R 12780 | CCTACCTCCCTTTGTTGTGTTGT

B4 SARS2 B4F 14546 | AGGAATTACTTGTGTATGCTGCTGA 2607
SARS2 B4R 17131 | ACACTATGCGAGCAGAAGGGTA

BS5 SARS2 BSF 18897 TGTTAAGCGTGTTGACTGGACT 2559
SARS2 B5R 21428 | TGACCTTCTTTTAAAGACATAACAGCAG

B6 SARS2 B6F 23123 CCAGCAACTGTTTGTGGACCTA 2551
SARS2 B6R 25647 | AGGTGTGAGTAAACTGTTACAAACAAC

B7 SARS2 B7F 27447 TCACTACCAAGAGTGTGTTAGAGGT 2420

SARS2 B7R 29837

TTCTCCTAAGAAGCTATTAAAATCACAT
GG

2.2.6. Quan ly va phan tich dit li¢u

*Quan 1y dir 1iéu giai trinh tu

Toan bd dit ligu gidi trinh ty dugc luu trir trén BaseSpace — Illumina

Sequencing Hub (Illumina) va trong hé théng may giai trinh tu. Két qua

mdi 1an gidi trinh ty dugc phan tich ty dong trén BaseSpace va phén mén

Local Run Manager.

File két qua FastQ cua timg mau duoc luu trit ca trén BaseSpace, may

gii trinh ty va 0 cing luu trir dir liéu giai trinh tuy cia Phong thi nghiém.
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Trong trudng hop mét két ndi Internet, dir liéu khong duoc tai 1én
BaseSpace thi van c6 dit liéu trong may gidi trinh tyr va phong thi nghiém.

*Lap rap hé gen va tim dot bién
- File két qua FastQ cua timg mau duoc phan tich bang phan mém CLC
Genomics Workbench 11.0 (Qiagen, Puc). Pay 1a mot phan mém thuong
mai c6 ban quyén danh riéng cho viéc phan tich cac két qua giai trinh tu

gen thé hé méi.

Cac mau trude khi phan tich s& duoc kiém tra chat lugng giai trinh ty, chét
luong cac doan doc, cat adapter va céac nucleotide nhiéu & hai dau trinh ty, loai

b6 céc doan chat lugng thap hodc qua ngan.

Céc doan doc nay s€ dugc sép xép dua theo trinh ty SARS-CoV-2 tham
khao 1a hCoV-19/Wuhan/WI1V04/2019 (EPI_ISL 402124 trén GISAID).

Sau khi ¢6 trinh tu cta virus, xac dinh cac diém dot bién nucleotide va axit
amin bang phan mém CLC Genomics Workbench 11.0 va AliView phién ban

1.27 [136]
*Xay dung cay phat sinh chung loai

Phuong phap xdy dung cdy phét sinh ching loai 1a mot k¥ thuat dung dé
xéac dinh mdi quan h¢ tién hoa gifra cac loai, nhém sinh véat, hodc cac gen thong
qua viéc phén tich dit liéu di truyén (DNA, RNA, hoic protein). Ciy phat sinh
chung loai cho phép cac nha khoa hoc theo ddi qua trinh tién hoa va sy phan
nhanh cta cac loai tir to tién chung. Cu thé trong nghién ctru cac virus nhu
SARS-CoV-2, cdy phét sinh ching loai gitip xac dinh sy phat trién cta cac bién

thé mai, sy lay lan va qué trinh dot bién cua ching.

Trinh tu cia SARS-CoV-2 trén thé gi61 dugce lya chon lam trinh ty tham

khdo trén cay gia hé.
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Trinh tu thu thap dugc can chinh dé tim ra cac diém tuong df’)ng va khac
biét. Viéc can chinh gitp so sanh cac doan trinh tu tuong déng vé mit di truyén
nham phat hién cac dot bién hodc thay ddi. Céc trinh tu nay cung vdi cac trinh
ti virus trong nghién ctru duoc sip xép thang hang véi nhau bang phan mém

MEGA X.

Cay phat sinh chung loai hé gen cia SARS-CoV-2 duogc xay dung dya
trén phuong phap Maximum likelithood, m6 hinh GTR+G gitp tinh toan xac

sut thay doi giira cac nucleotide va bootstrap 1000.

Phuong phap Maximum likelihood tim kiém cdy phat sinh c6 kha ning
cao nhat dua trén dit liéu trinh ty va mo hinh tién hoéa di chon. Maximum
likelihood tinh todn x4c suat xay ra cla cac thay doi di truyén trén timg nhanh
clia cdy va chon cy c6 tong xac suét cao nhat. Pay la phuong phap chinh xac

nhung yéu cau nhi€u tinh todn va thuong mat nhiéu thoi gian

2.2.7. Han ché sai sé

Dir li€u giai trinh tu can dat cac tiéu chuan k¥ thuat theo bang 2.6
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Bang 2. 6. Tiéu chuian k¥ thuit trong ky thuit giai trinh tw gen

Théng sb Mo ta Ti 1é can dat
Ty 1€ % doc base cua Read 1 véi
% Q30 Read 1 didm Q30 >70%
iem
Ty 1€ % doc base cua Read 2 véi
% Q30 Read 2 didm Q30 >70%
iem
% Cluster PF Ty 1€ % cluster dat chat luong 65-95%

Ty 1& % cua giéng trén flow cell ¢6
% Occupancy Hia cl 50-95%
chtra cluster

, . Thong so tuy
Projected Total | SO lugng base du kién dugc xac .
. theo bd kit st
Yield dinh cho 1an chay

dung

Dit liéu trinh tu gen dugc phan tich bing cac budc dam bao chat luong
sau xét nghiém, bao gdm phin mém danh gia chit luong trinh ty CLC
Genomics Workbench 11.0, phan mém MEGA phan tich khoang cach di truyén

va phan loai.
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CHUONG 3. KET QUA

3.1. XAC PINH TY LE DUONG TiNH SARS-COV-2 TRONG CAC
MAU THU THAP TAI MIEN BAC VIET NAM BANG PHUONG PHAP
REALTIME RT-PCR, 2020-2021

Trong giai doan dau dai dich tr thang 01/2020 dén thang 08/2020, Vién
VSDTTU vira truc tiép xét nghiém mau bénh nhan COVID- 19 nghi nhiém cho
25 tinh/thanh phia Bic va 03 tinh mién Trung ciing nhu cac bénh vién tuyén
Trung wong, dong thoi tap huan chuyén giao k¥ thuat xét nghiém SARS-CoV-
2 cho cac Trung tam Kiém soat bénh tat (CDC) va cac bénh vién dé cac dia
phuong chii dong trong viéc phong chéng dich. Dén thang 09/2020, khi cac
Trung tam Kiém so4t bénh tat va cac bénh vién da du nang luc xét nghiém cac
ca bénh COVID-19 va da dugc danh gia phong xét nghiém, Vién VSDTTU chi
tiép nhan cac ca nhiém dé khang dinh két qua duong tinh tir cac tinh/thanh ph

va thuc hién cac nghién clru vé virus hoc.

Pé danh gia ty 1¢ duong tinh SARS-CoV-2 trong cac mau thu thap tai
mién Béic va mién Trung Viét Nam, nghién ctru da thuc hién trén mau bénh
pham 1am sang nghi nhiém SARS-CoV-2 trong thdi gian tir thang 1/2020 -
thang 8/2020. Trong giai doan tiép theo tir thang 9/2020 - thang 12/2021, cac
mau duong tinh dugc khﬁng dinh va lya chon dé nghién curu dac diém phan tr

SARS-CoV-2.

3.1.1. Ty Ié dwong tinh SARS-CoV-2 theo thdng va dia diém thu thap,
1/2020-8/2020

Téng sé6 mau bénh pham 1am sang nghi nhiém SARS-CoV-2 tir 28 Trung
tam Kiém soat bénh tat tinh (CDC) va bénh vién guri té1 Vién VE sinh dich t&
Trung wong (VSDTTU') xét nghiém trong 8 thang 1a 24.813 ca nghi nhiém.
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s6 mau Ty 1€ duong tinh

12000 1674 50 0%
18,0%
10000 16.0%
8000 14,0%
12,0%
6000 10.0%

8.0%

4000 3252 3072 6.0%

2622
|
2000 1235 768 4,0%

2% 962 a3,2%0 5 0%

28 ~L8% g . 1.9% . 0,30, 2:0%

0 — 4,4% H),Q% - ;4),2% ° 0,0%
T1/2020  T2/2020  T3/2020  T4/2020  T5/2020  T6/2020  T7/2020  T8/2020

mmm 56 mAu nghi nhiém Ty 1é duong tinh

Hinh 3. 1. MAu bénh pham nghi nhiém SARS-CoV-2 thu thip theo thing
tai mién Bic Viét Nam, 1/2020 - 8/2020

Thang 3/2020 va thang 8/2020 1a hai thang thu thap dugc s6 mau cao nhat
v6i s6 mau >3000 mau va gan 12.000 mau. Thoi diém thang 3/2020 14 thoi ky
cao trao cua lan song dich tho nhét véi 16 ca bénh duge xac dinh duong tinh,
trong d6 12 truong hop duong tinh di lao dong ¢ Vii Han va tré vé Son Lai,
Vinh Phuc. S6 miu nghi nhiém thang 8/2020 1a bat dau vao lan séng dich tha
2, do cling 1a thot diém xay ra dich COVID-19 tai ba Nﬁng, ca thanh phé thuc
hién gidn cach xa hoi. Két qua xét nghiém Realtime RT-PCR xac dinh 251
(1,0%) mau duong tinh véi SARS-CoV-2. Ty 1é mau duong tinh thang 3/2020
va thang 7/2020 ghi nhan nhiéu nhét, déu 1a 3,2% (Hinh 3.1)

S6 lwong mau thu thap cao nhat tai Ha Noi v6i 11.501 mau, Bénh vién
Bach Mai 1a 1800 mau. Trong 28 CDC giri mau, 5 tinh c6 s luong mau nghi
nhiém > 500 mau la Ha Giang (1031 mau), Thai Binh (859 mau), Lai Chau
(813 méu), Ha Nam (774 mau) va Vinh Phiic (605 mau). Céc tinh con lai ¢6 sb

luong mau nghi nhiém < 500 mau, trong d6 Bac Kan 1a tinh c6 sb mau nghi
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nhiém thap nhat (79 mau). Ngoai ra, trong nghién ctru c6 995 miu (3,2%) thiéu

thong tin vé dia diém gori mau (Hinh 3.2).
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2000 1508 5%
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Hinh 3. 2. Miu bénh pham nghi nhiém SARS-CoV-2 thu thip tai 28
tinh/thanh va bénh vién, 1/2020 - 8/2020

Trong 28 tinh, 5 tinh xac dinh khong c6 trudng hop nao nhiém SARS-
CoV-2 nhu Bic Ninh, Cao Bﬁng, Di¢én Bién, Tuyén Quang, Yén Bai. Ty 1€
duong tinh vdi SARS-CoV-2 tai 23 tinh con lai tir 0.1% (Lai Chau) dén 4,8%
(Ninh Binh). Bénh vién Bénh nhiét d61 Trung wong 1a don vi dugc B 'Y té chi
dinh thu dung va diéu tri bénh nhan COVID-19 ning, vi vdy ty 1é mau bénh
pham thu thap tai bénh vién dwong tinh voi SARS-CoV-2 cao, 43/251 tong sd

mau duong tinh, chiém ty 18 17,1%.
3.1.2. Két qua tdi lwong RNA SARS-CoV-2 va méi twong quan giira tdi
lwong virus voi gia tri Ct, 1/2020-8/2020

Gia tri Ct (ngudng chu ky - Cycle threshold) dung dé phat hién RNA cua
SARS-CoV-2. Gia tri Ct 1a s6 chu ky can thiét dé san pham PCR dat dén mot
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mirc d6 ma tin hiéu huynh quang c6 thé do ludng duoc. Gia tri Ct phan anh tai
luong (ndng d6) virus ban dau. Gia tri Ct cang thap, nghia 1 s6 lwong chu ky

dé vuot qua ngudng thap, cho thiy tai lugng virus ban dau trong mau cang cao.

Bing 3. 1. So sanh cic miu dwong tinh theo gia tri Ct & nhém ngwoi

nhip cianh va nhéom cfng dong

S6 miu dwong tinh
Nhom Tong sb
Ct value < 30 Ct value >= 30
Nhap canh 138 57 195 (77,7%)
Cong dong 34 22 56 (22,3%)
Téng sd 172 (68,5%) 79 (31,5%) 251 (100%)

Trong tong s6 251 mau duong tinh, gia tri Ct trung binh 14 28 chu ky (IQR
22,3-32, 14-38). Trong d6, 77,7% (195/251) mau bénh nhan nhap canh tur
Trung Qudc, Anh, cac nudc Chau Au va My; ty 1é mau cong dong 1a 23,3%
(56/251). Két qua Realtime RT-PCR cho thay 172/251 mau (68,5%) c6 gia tri
Ct <30. Cac ca SARS-CoV-2 nhap canh va céc ca trong cong dong co gia tri
Ct < 30 1an luot 12 70,7% va 60,7%, khong c6 sy khac biét (p > 0,05) (Bang
3.1).

Trong qué trinh diéu tri COVID-19, nhiing bénh nhan dwong tinh véi
SARS-CoV-2 di dugc ldy mau nhiéu lan dé theo ddi qué trinh hdi phuc cia
bénh nhan. Khoang thoi gian giita hai 1an 1dy mau 14 trung binh 4 ngay. Trong
251 mau duong tinh giai doan ndy c6 236 mau c6 két qua duong tinh va 15 mau
am tinh trong lan 1dy mau dau tién. Trong d6, cac mau duong tinh c6 gia tri
Ct<30 14 66,9%, Ct>=30 12 23,1%. Tong s6 c6 159/251 mau bénh pham SARS-
CoV-2 thtr hai dugc gui dén Khoa Virus — Vién VSDTTU, trong do6 c6 87/159
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(54,7%) trudng hop duong tinh. Dén 1an 1ay mau thtr 10, van ¢6 1 truong hop

cho két qua duong tinh véi SARS-CoV-2, véi thoi gian ké tir khi thu thap mau

lan 1 dén 1an 10 1a 40 ngay

Ty 1 duong tinh tir miu thir 3 dén méiu thir 10 giam tir 21,2% (31/146)

xudng 13,3% (2/15). O céc 1an xét nghiém dau tién, phan 16n mau duong tinh

c6 gia tri Ct <30, va theo thoi gian, ty 18 miu voi gia tri Ct <30 giam dan va sb

luong mau duong tinh giam dan theo timg 1an xét nghiém (Béang 3.2).

Bang 3. 2. Két qua cac miu dwong tinh va gia tri Ct theo s6 1in thu thap

miu
o Gia trj Ct Két qua ]
So lan Tong
xét Ct <30 Ct>=30 Duwong tinh Am i
nghiém tinh miu
n % n % n Y%
1 158 66,9 78 23,1 236 94,0 15 251
2 66 75,8 21 24,2 87 54,7 72 159
3 17 54,8 14 45,2 31 21,2 115 146
4 7 58,3 5 41,7 12 13,9 74 86
5 1 20,0 4 80,0 5 8,3 55 60
6 1 50,0 1 50,0 2 3,8 53 55
7 0 0 0 0 0 0 37 37
8 2 66,7 1 33,3 3 10,7 25 28
9 2 66,7 1 33,3 3 15,7 16 19
10 0 0 1 100,0 1 13,3 13 14
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*T4i hrong RNA SARS-CoV-2 trong miu bénh pham dwong tinh
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Hinh 3. 3. Tai lwong RNA SARS-CoV-2 trong miu bénh pham 1am sang
dwong tinh, 1/2020-8/2020

Nghién ctru phan tich tai luong virus ctia 236/251 mau duong tinh trong
lan thu thap mau dau tién. Két qua dit liéu phan tich cho gia tri tai luong virus
trung binh 1a 8,4.107 copies/pl, mau co gia tri tai lugng virus thép nhét 1a
2,29.10° copies/ul, gia tri tai lugng virus cao nhat 1a 1,83.10° copies/ul (IQR:
2,29.10° - 1,83.10° copies/ul, 1.95.10° — 4.95.10'") (Hinh 3.3). Trén co s& do,

nghién ctru quy udc:

Tai luong virus cao: tai lwong virus trong cac mau lam sang > 1,83.10°
copies/pl (gia tr1 Ct < 22);

Tai lugng virus trung binh: 2,29.10° copies/ul <tai lwong virus < 1,83.10°

copies/pl (gia tri 22 < Ct < 32);
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Tai luong virus thip: tai lugng virus trong cic mau 1am sang <2,29.10°

copies/pl (gia tri Ct > 32)

Ca bénh COVID-19 nhap canh
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B Tai lwgng virus cao B Tai lwong virus trung binh ¥ Tai lrong virus thip
Ca bénh COVID-19 cfng dong
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Hinh 3. 4. Phan tich tii lwong virus trong miu bénh 1am sang theo nhém

nhép canh va nhoém cong ddng tai Viét Nam
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Hinh 3.4 cho thay tai lugng virus thap, trung binh va cao ty 1& dbi véi cac
truong hop nhiém COVID-19 nhép canh va tai cong dong. O nhom ca nhap
canh, ty 1¢ nhiém virus chung ¢ mérc do thap, trung binh va cao 1a 44%, 35%
va 21%. Cac miu co tai luong virus & muc do thap va trung binh xuét hién
trong ca 8 thang, cic mau co tai lwong virus cao duge xac dinh nhidu vao thang
3 (41%), thang 4 (20%) va thang 5 (81%). P6i v6i nhom cong dong, sd licu tai
lugng virus cho thay trong 3 thang giai doan 1 va 2 thang giai doan 2 (thang 7,
8), ty 1€ & muc do thép, trung binh va cao lan luot 13 35%, 44% va 21%.

3.1.3. Phin bé cdc ca nhiém SARS-CoV-2 tai mién Bic va mién Trung

Viét Nam, 2020-2021
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Hinh 3. 5. Céc truwong hop khing dinh dwong tinh phén bd theo thoi
gian, 9/2020 —-12/2021

Ké tir thang 9/2020, cac mau dugc xét nghiém duong tinh véi SARS-
CoV-2 tai cac Trung tam Kiém soat Bénh tat cac tinh/thanh phé va cac bénh
vién, duoc gui toi Vién VSDTTU' dé thuc hién xét nghiém khang dinh. Tong

s6 mau duoc khang dinh duong tinh 13 656 miu. Pau nam 2021, s6 ca duong
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tinh ting cung thoi diém dich COVID-19 bung phat tai Hai Duong, tir thang
1/2021 - 3/2021 véi sb ca khiang dinh duong tinh theo thang 1an luot 1a 36, 29
va 45 truong hop. Thang 5/2021 1a thang c6 s6 mau duong tinh cao nhat voi
208 mau, cao gip nhiéu lan so v4i cac thang trude d6. Py chinh 14 thoi diém
bung phat dich tai Bic Giang va Bic Ninh, 1 hai tinh c6 rat nhiéu khu cong
nghiép vé6i sd lugng tap trung céng nhan 16n (Hinh 3.5). Dich xay ra tai Bic
Giang, Bac Ninh ghi nhan 16n hon tai Hai Duong. Céc thang tiép theo vao thang
6,7, 8/2021 van tiép tuc ghi nhan cac ca bénh duong tinh cao.

Khong xac dinh
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Hinh 3. 6. Phéan b6 cic ca dwong tinh SARS-CoV-2 theo d9 tudi va gioi
tinh, 2020-2021

T6ng s6 mau duong tinh SARS-CoV-2 trong 2 nam 2020-2021 14 907 mAu.
Su phan bd vé gidi tinh twong d6i déu & hau hét cac nhom tudi. Co 91/907 (10%)
ca nhiém SARS-CoV-2 khong co thong tin vé nhom tudi. Nhom >18-49 tudi
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chiém s6 luong ca nhidm cao nhét so voi cac nhom tudi khac 575/907 (63,4%).
Nhém tudi tré em 0-6 tudi chiém ty 1¢ thap nhit 2,5%, va nhom nguoi cao tudi

>60 14 6,6% (Hinh 3.6).

Seriesl
217

Powered by Bing
© Microsoft, TomTom

Hinh 3. 7. Phén bd cac ca dwong tinh SARS-CoV-2 theo tinh, 2020-2021

Trong 2 ndm 2020-2021, 4 tinh/thanh phd c6 s6 ca nhiém SARS-CoV-2 nhiéu
nhat 1a Ha Noi (217 ca), Bic Giang (178 ca), Hai Duong (125 ca) va Vinh Phic
(71 ca), 6 tinh c6 sb méc > 20 ca nhu Nghé An, Ha Tinh, Thai Binh, Son La,
Quang Ninh, Lang Son. Céc tinh con lai co6 s6 ca méc < 20 ca, va mét sd tinh
chi ghi nhan ca bénh rét thap nhu Lao Cai (3), Tuyén Quang (3), Thai Nguyén
(3) Bic Kan (2) (Hinh 3.7).



71

3.1.4. Phan lgp SARS-CoV-2

Trong nhiing thang dau cia vu dich, nghién ctu di sir dung 81/251
(32,3%) mau duong tinh, duoc bao quan thich hop va c6 thé tich di dé gay nhiém
trén té bao Vero E6. Két qua thu duoc 29 (35,8%) ching SARS-CoV-2. Trong
d6, 20/29 miu xuit hién hién tugng huy hoai té bao (CPE) trong khoang thoi
gian tir 72 dén 96 gio, va 9/29 mau con lai xuat hién CPE & 1an cdy truyén thir 2.
Trong 28 mau ¢ gia tri Ct <20, 18 mau (64,3%) phan lap duoc virus; 20 trudng
hop co gia tri Ct 1a 20-25 c6 10 mau (50%) phan 1ap dugc virus va khong co

virus nao duoc phan lap tir cic mau co gia tri Ct >30 (n=13) (Bang 3.3).

Bang 3. 3. Két qua phan 1ap SARS-CoV-2 trén té bao Vero E6 va mdi

twong quan véi gia tri Ct

) B S0 miu ¢6 CPE
Gia tri Ct SO lwgng mau phan 1ap
n (%)
<20 28 18 (64,3)
21-25 20 10 (50,0)
26-30 20 1(5,0)
>30 13 0 (0)
Tong s6 81 29 (35,8)




72

A B

Hinh 3. 8. A. Hinh dnh té bao Vero — E6 chwa gdy nhiém. B. Hinh dnh
SARS-CoV-2 nhén Ién trong té bao Vero — E6 sau 72h

nCoV - VeroBiO1lé6
Print Mag: 80400x @ 51 mm 100 nm

nCoV - VeroBi008 —
Print Mag: 39800x @ 51 mm 100 nm

Hinh 3. 9. Hinh dnh SARS-CoV-2 trong dich ndi nudi ciy té bao bing
kinh hién vi dién tir truyén qua (TEM)
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3.2. PHAN TICH PAC PIEM PHAN TU CUA SARS-COV-2 TAI
MIEN BAC VA MIEN TRUNG VIET NAM BANG KY THUAT GIAI
TRINH TU GEN THE HE MOI, 2020-2021

3.2.1. Thong tin cdc mdu gidi trinh tw

Bang 3. 4. S6 miu thue hién gidi trinh tu gen bang Illumina Iseq100,

2020-2021
STT Tinh/thanh phd S6 miu (n)
1 Ha Noi 145
2 Bic Giang 92
3 Hai Duong 64
4 Vinh Phuc 29
5 Ha Nam 26
6 Nam Dinh 19
7 Thai Binh 18
8 Quang Ninh 16
9 Mién Bic Son La 14
10 bién Bién 12
1 Pht Tho 10
12 Lang Son 9
13 Ninh Binh 7
14 Yén Bai 5
15 Béc Ninh 5
16 Hung Yén 2
17 Lai Chau 1
18 Thai Nguyén 1

19 Hai Phong 1
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20 Pa Nang 60

21 . Nghé An 24
—_ Mién Trung

22 Ha Tinh 20

23 Thanh Hoa 15

Tong 595

Téng s6 595/907 (65,6%) mau cé gia tri Ct < 30 du tiéu chuan duoc lua
chon dé thuc hién giai trinh ty gen, dai dién cho 19 tinh & mién Béc va 4 tinh &
mién Trung (Pa Ning, Nghé An, Ha Tinh va Thanh Ho4). Céc tinh/thanh phd
dugc thyc hién giai trinh ty voi $6 lugng mau nhiéu 1a noi xdy ra cac vy dich
16n nhu Vinh Phuc (29 mau), Pa Ning (60 mau), Hai Duong (64 mau) va Béc
Giang (92 mau), Ha Noi (145 mau) (Bang 3.4).

Trong s& 595 mau giai trinh ty gen c6 549/595 (92,3%) mau thu duoc
toan bo trinh ty hé gen SARS-CoV-2; 46/595 (7,7%) mau khong thu dugc toan
bo trinh ty hé gen, c6 cac doan khuyét (gap) tur vai chuc téi vai tram nucleotide

trén doan gen ORF, S hodc M.
3.2.2. Diic diém phan tir bién thé SARS-CoV-2 tai mién Bic va mot so
tinh mién Trung Viét Nam, 2020-2021
Hién nay c6 3 hé thong phan loai SARS-CoV-2, ¢6 su twong dong véi
nhau, trong d6 h¢ théng phan loai Pangolin dugc stir dung phé) bién nhét:
+ Phan loai theo TCYTTG (bién thé): duoc ki hiéu bang chir Hy Lap:
Alpha, Beta, Delta, Omicron...;

+ Phan loai theo Nexstrain: clade (dong), theo nim xuét hién: 19A, 19B,
20A, 20B, 21A, 211..;

+ Phan loai theo Pangolin: lineage/sublineage (bién thé): B, BI.1I,
B1.1.7...
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Bang 3. 5. Cac bién thé SARS-CoV-2 tai mién Bic va mot so tinh mién
Trung Viét Nam, 2020 - 2021

Phianloai  Phan loai theo Phan loai theo x x .
. . Mau cong Mau nhap 2
TCYTTG Nextstrain Pangolin N N Tong
. X x | . . X z, dong canh
(Bién thé) (Clade - Dong) (Lineage - Bién the)
B, B.3, B.4, B.39,
19A 7 2 9
B.40
19B A, AS 5 3 8
B1, B1.22, B.1.566,
20A B.1.36.8,B.1.36.22, 9 15 24
B.1.36.18, B.1.36.36
B.1.1.317, B.1.1.284,
B.1.1, B.1.1.274,
20B 68 17 85
B.1.1.25, B.1.1.306,
B.1.1.10
20C B.1,B.1.577,B.1.637 7 2 9
20D B.1.1.1, C.16 1 2 3
20E (EU1) B.1.177.8,B.1.177.54 2 3 5
Alpha 20I/501Y.V1 B.1.1.7 111 7 118
Beta 20H/501Y.V2 B.1.351 1 5 6
21A B.1.617.2 0 1 1
AY.54, AY.57,
211 AY.60, AY.75, 309 4 313
Delta AY.80,B.1.617.2
AY.23, AY.79,
21] AY.85, AY.122, 10 4 14
B.1.617.2
Tong sb 530 65 595%*

* Danh sach mau SARS-CoV-2 gidi trinh tw trong nghién ciru da dwoc cong bé
trén GISAID (Phu luc 4)
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Két qua giai trinh tu gen Illumina Iseq 100 phén tich theo hé thong phan
loai cia TCYTTG da xac dinh duoc 3 bién thé SARS-CoV-2 1a virus géc Vi
Han, bién thé Alpha, Beta va Delta luu hanh & mién Bic va mién Trung Viét
Nam, 2020-2021 (Bang 3.5). Virus géc Vii Han - Hu D614 duoc xac dinh
143/595 méu (24,0%), bién thé Alpha c6 118 mau (19,9%), bién thé Beta véi 6
mau (1,0%) va bién thé Delta c6 328 mau (55,1%).

Phén tich sy luu hanh cta cac bién thé/dong SARS-CoV-2 & mién Bic
va mién Trung Viét Nam cho thdy dong 201-501Y.V1/B.1.1.7 (bién thé Alpha)
¢6 sO lugng nhiéu nhat voi 118 mau, chiém 19,9%; phan 16n cac truong hop
nhiém dong nay déu co lién quan dén cong dong trong nude (111/118 trudng
hop). Dong pho bién thir hai 1a dong 20B véi 85 trudong hop, chiém 14,3% va
68/85 mau tir cong ddng trong nude (Bang 3.5). Dong 20A xuét hién 24 trudong
hop, trong d6 ¢6 15 truong hop nhap canh tir cac nude nhu Anh, My, An Do.
Ngoai ra, cac dong SARS-CoV-2 khac nhau bao gém 19A, 19B, 20C, 20D,
20E (EU1) va 20H/501Y.V2 duoc tim thdy & ca cong dong trong nudc va cac
mau nhap canh quéc té voi sd luong <10 trudng hop. Pic biét, dong 20H-
501Y.V2 (bién thé Beta) da dugc tim thiy trong 6 ca COVID-19, trong d6 5/6
ca bénh c6 ngudn gdc tir Nam Phi 14 cac ca nhap canh, 1 ca trong cong dong tai

Viét Nam.

Tinh dén 1an song dich thtr 4 (27/4/2021), dong 21A, 211, 217 (bién thé
Delta) XUuét hién v61 mtre d§ 1ay lan nhanh, lan rng ra khép cac tinh/thanh phé,
tap trung tai 2 6 dich 16n 1a Bic Giang va Ha Noi. Trong d6, dong 211 ¢6 6 bién
thé virus B.1.617.2, AY.54, AY.57, AY.60, AY.75 va AY.80 v6i s6 miu ghi
nhan cao 313/328 mau (95,4%) (Bang 3.5)
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Hinh 3. 10. Phan b6 ciac dong SARS-CoV-2, 2020-2021 (Nextstrain)

Theo phan loai ciia Nexstrain, 12 dong SARS-CoV-2 (clade) dugc ghi
nhan trong nghién ctru. Trong dé, virus gbc Vii Han - Hu D164 ¢6 7 dong (19A,
19B, 20A, 20B, 20C, 20D, 20E-EU1), bién thé Alpha (20I/501Y.V1) va Beta
(20H/501Y.V2) mdi bién thé c6 1 dong; bién thé Delta c6 3 dong (21A, 211, 21
J). Trong mdi dong theo phan loai Nextstrain luu hanh cac bién thé SARS-
CoV-2 khéac nhau theo phan loai Pangolin. Trong d6, dong 20A, 20B va 211
xuét hién nhiéu bién thé nhét véi 6 - 7 bién thé khac nhau (Bang 3.5).

O 1an song dich dau tién (thang 1/2020-3/2020), dong 19B xuat hién dau
tién va dan duoc thay thé bang 3 dong 19A, 20A, 20B. Hai dong 20A va 20B
tiép tuc luu hanh chi dao trong lan séng dich thir 2. Pén lan song dich thir 3
(1/2021- 4/2021), dong Alpha/20I xuat hién va dén cudi thang 4/2021 bién thé
Delta dugc phat hién tai Viét Nam, phat trién thanh 1 dong AY.57/211 ddc trung
lwu hanh ¢ hau hét cac tinh/thanh phd (Hinh 3.10).
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Bang 3. 6. Phan b cac bién thé SARS-CoV-2 theo tinh/thanh phd trong 4
lan song dich, 2020-2021

Tinh/ Tp Soca Theo Nextstrain Theo Pangolin
(Dong) (Bién thé)
Lan séng dich thit nhat COVID-19 (Tir 23/01 dén 24/07/2020)
- 9 tinh/thanh pho
Ha Noi 48 19A, 19B, 20A, 20B, A, B, B.1, B.1.1, B.1.1.1, B.1.1.10,
20C, 20D B.1.1.317, B.1.22, B.1.566, B.39,
B.40
Thanh Hoa 14 20B B.1.1.25
Thai Binh 12 20A, 20B B.1,B.1.1
Ninh Binh 7 19A, 20A, 20B, 20D B, B.1,B.1.1,B.1.1.1, B3
Vinh Phuc 6 19A, 19B, 20B A,B.1.1,B.1.1.317, B4
Quang Ninh 2 20B B.1.1
Lai Chau 1 20B B.1.1
Hung Yén 1 19B A
Thai Nguyén 1 20B B.1.1
Lan séng dich thir hai COVID-19 (Tir 25/07/2020 dén 27/01/2021)
- 12 tinh/thanh phé

Hai Duong 39 20A, 20B, 20E, 20I B.I1.1, B.1.1.284, B.1.1.317,
B.1.1.417, B.1.1.7, B.1.177.8,
B.1.36.36, B.1.36.8

Da Ning 17 20B B.1.1

Ha Noi 10 20A, 20B, 20H B.1, B.1.1, B.1.1.306, B.1.351

Bic Giang 8 201 B.1.1.7

Quang Ninh 7 201 B.1.1.7

Nam Pinh 6 20A, 20B, 20E B.1, B.1.1, B.1.1.274, B.1.1.317,
B.1.177.54

Ha Nam 3 20A, 20B B.1.1,B.1.36.18, B.1.36.22

Lang Son 2 20B B.1.1

Bic Ninh 1 20D C.16



Hung Yén 1 20C B.1.577
Thai Binh 1 20B B.1.1
Thanh Hoa 1 20B B.1.1
Lan séng dich thit ba COVID-19 (Tir 28/01 dén 26/04/2021)
- 6 tinh/thanh phd
Da Ning 29 201 B.1.1.7
Ha Noi 21 20C, 201 B1.1.7, B.1.637
Hai Duong 14 201, 20H B.1.1.7, B.1.351
Ha Nam 12 201 B.1.1.7
Ha Tinh 2 201 B.1.1.7
Hai Phong 1 201 B.1.1.7
Lan séng dich thir tw COVID-19 (Tir 27/04 dén hét 2021)
- 17 tinh/thanh phd
Bic Giang 84 211 AY.57
Ha Noi 66 21A, 211, 21J AY.57, AY.75, AY.79, AY.80,
B.1.617.2
Nghé¢ An 24 211 AY.57
Vinh Phiic 23 211 AY.57, AY.80,B.1.617.2
Ha Tinh 18 211 AY.57
Son La 14 211 AY.57
Da Ning 14 211 AY.57
Nam Dinh 13 211, 217 AY.57, AY.23
Pién Bién 12 211, 217 AY.57, AY.60, AY.85
Hai Duong 11 211 AY.57
Ha Nam 11 211 AY.57,B.1.617.2
Phu Tho 10 211 AY.57
Lang Son 7 211 AY.57
Quang Ninh 7 211, 217 AY.57, AY.122
Thai Binh 5 211 AY.57
Yén Bai 5 211 AY.57, AY.54,B.1.617.2
Bic Ninh 4 211 AY.57
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Céc bién thé SARS-CoV-2 xuat hién & cac tinh/thanh phd khac nhau trong
4 1an song dich (Bang 3.6). Trong d6, dong lwu hanh ndi troi trong hai 1an song
dich dau tién tai Viét Nam 1a 20A va 20B, lan song dich thtr 3 1a 20I/B1.1.7 va
lan song dich thir 4 1a 211/AY.57.

Lan song dich dau tién xay ra tir 23/1/2020 dén 24/7/2020, cac bién thé
duogc phat hién ¢ 9 tinh/thanh phd ¢ mién Bic va mién Trung Viét Nam. Trong
d6, Ha Noi ¢6 s6 mau cao nhét (48 mau), tiép dén 12 Thanh Hoa (14 mau) va
Thai Binh (12 mau). Virus luu hanh tai Ha Noi véi 6 dong 19A, 19B, 20A,
20B, 20C va 20D tuong duong voi 9 bién thé SARS-CoV-21a A, B, B.1, B.1.1,
B.1.1.1, B.1.1.10, B.1.1.317, B.1.22, B.1.566, B.39, B.40. SARS-CoV-2 ghi
nhan tai Thanh Ho4 14/14 virus déu thudc dong 20B, véi 1 bién thé duy nhat 13
B.1.1.25. Cac virus luu hanh & cac tinh/thanh phd con lai co tir 1 - 5 bién thé

(Bang 3.6).

Lan song dich thir 2 xay ra tir 25/7/2020 dén 27/1/2021, cac bién thé ghi
nhan tai 12 tinh/thanh phd. Trong d6, dong 20B chiém wu thé vai 8/12 tinh. Hai
Duong, Pa Ning va Ha Noi c6 s6 virus dugc giai trinh tu gen tuong tng 1a 39,
17 va 10 virus. Trong do, tai Hai Duong luu hanh 4 dong khac nhau cua SARS-
CoV-2 bao gém 20A, 20B, 20E, 20I; tai Ha N¢1 1a 3 dong 20A, 20B, 20H. 17
virus thu thap tir Pa Ning déu thudc dong 20B. Trong lan song dich thir 2 da
ghi nhan céc truong hop nhiém SARS-CoV-2 thudc dong 201 tai Hai Duong,
Bic Giang va Quang Ninh, va sau d6 dong 201 14 dong luu hanh chi yéu trong
lan song dich thir ba.

Lan song dich thir 3 xdy ra tir 28/12021 dén 26/4/2021, s6 mau dugc giai
trinh ty gen tai 6 tinh/thanh phd. Pa Nang, Ha No6i, Hai Duong va Ha Nam c6
sO virus duoc giai trinh ty gen nhidu (12-29 mau). Dong 201 véi bién thé B.1.1.7

xuét hién 6/6 tinh nghién ctru.
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Lan song dich tht 4 bit dau tir 28/04/2021 voi 3 dong 21A, 211, 20J (bién
thé Delta) twong tng véi 10 bién thé luu hanh (Pangolin). Trong d6, bién thé
B.1.617.2 xuit hién tr thang 5/2021 tai Ha Noi, Ha Nam, Vinh Phuc va Yén
Bai. Tiép sau d6 1a sy xudt hién cta bién thé AY.57, xuat hién 17/17 tinh/thanh
phé véi 297/328 mau (90,5%), trong d6 Bac Giang va Ha Noi ghi nhan nhiéu
nhat voi 84 miu va 66 mau. Bién thé AY.23, AY.54, AY.60, AY.75, AY.79
AY.80, AY.85 va AY.122 luu hanh rai rac tai Nam Dinh, Yén Bai, Dién Bién,
Ha Noi, Vinh Phtic, Quang Ninh véi sé luong tir 1-7 mau (Bang 3.6).

3.2.3. Sw thay déi nucleotide va axit amin trong hé gen SASR-CoV-2,
2020-2021

Cay phat sinh chiing loai hé gen SARS-CoV-2 dugc xay dung bang cong
cu Nextclade va phuong phap Maximum likelihood (ML), m6 hinh GTR+G
v6i gia trj bootstrap 1000. Phén tich sy da dang cta cac bién thé SARS-CoV-2

thong qua su thay doi cic nucleotide va axit amin trong hé gen virus.

“Phdn tich cdy phdt sinh chiing logi virus Vii Hdn, bién thé Alpha va
Beta

Cay phat sinh chung loai h¢ gen SARS-CoV-2 giai doan 1/2020-4/2021
dugc xdy dua trén 267 virus bao gém virus Vii Han, bién thé Alpha va Beta.
Vi hon 40 dot bién axit amin so véi cac bién thé xuat hién dau nam 2020 thudc
nhanh 19B, 20A, 20C, bién thé Alpha (201) c6 ngudn gdc tir nhanh 20B va duoc
tach ra thanh mot nhanh riéng biét (Bang 3.8 va hinh 3.11). Trong nhanh Alpha
cling c6 thé thiy sy da dang ctia cic virus v6i sd lugng axit amin thay di nhung

chua da diéu kién dé tach thanh nhanh mdi.
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Phylogeny

Clade A

[l 20 (Beta, v2) [7] 20€ (VD)
[l 201 (Aipha, v1) [7] 20¢

[ 19A [7] 208

[7] 198 [7] 200

[7] 208

Mutations

Hinh 3. 11. Cay phit sinh chiing loai ciia cac bién thé SARS-CoV-2 &
mién Bic va mdt s6 tinh mién Trung Viét Nam, 1/2020-4/2021

(Céng cu phdn tich gidi trinh tir triec tuyén Nextclade)
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O dich Pa Ning,
(04/-2021)

O dich Ha Nam, ngudn gbc Nhat
Ban (4/2021)

hCoV-19/Wuhan/WIV04/2019|EP! ISL 402124]2019-12-30

O dich Hai

Duong, ngudn goc Lao

O dich Hai Dwong,
(01/-2021)

020

Hinh 3. 12. Cay phat sinh chiing loai bién thé Alpha/20I tai cac 6 dich
COVID-19, 1/2021 - 4/2021

(Phuong phdap Maximum likelihood, mé hinh GTR+G va bootstrap 1000) su
dung virus goc hCoV-19/Wuhan/WIV04/2019 (EPI ISL 402124))

Phan tich cay phat sinh chung loai bién thé Alpha luu hanh tai mién Béc
va mién Trung Viét Nam trong cung thoi gian cho thiy c6 su phan tach nhom
theo dia phuong xuat hién: Hai Duong, Quang Ninh, Ha Nam, Pa Néng. Cac
virus gay dich déu thudc bién thé Alpha (B.1.1.7) - Clade 201/501Y.V1, dugc
phén tach thanh 5 nhém, trong d6 c6 2 nhom vao thang 1/2021 va 3 nhom vao

thang 4/2021 twong ng v&i cac 6 dich xay ra tai thoi diém dé. O dich COVID-



84

19 & Quang Ninh va Hai Duong vao thang 1/2021 tuy cung thdi diém nhung
virus gdy dich mang nhitng dic diém khac nhau, thé hién trén cdy phat sinh
chung loai dugc tach thanh 2 nhoém riéng biét véi gid tri bootstrap 77 (Hinh
3.12). Trong thang 4/2021, virus gay dich & Pa Nang, Hai Duong va Ha Nam,
trong d6 SARS-CoV-2 luu hanh tai Da Nﬁng tao thanh mdt nhoém riéng biét,
tach bi¢t véi hé gen SARS-CoV-2 tai Hai Duong va Ha Nam vdéi gia tri
bootstrap 90.

“Phdn tich cdy phdt sinh chiing logi bién thé Delta

Céc virus gay dich tai mién Bic va mot s6 tinh mién Trung Viét Nam
trong thoi gian 4/2021-12/2021 thudc bién thé Delta duoc tach thanh 3 dong
(clade) 21A, 211 va 21J. Trong d6, dong 21 A twong duong voi B.1.617.2 dugc
xac dinh 14 dong virus gdc trong bién thé Delta. Bién thé AY .54, AY.57, AY.60,
AY.75 va AY.80 nam trong dong 211; bién thé AY.23, AY.79, AY.85 va
AY.122 thudc dong 21J (Hinh 3.13).
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Clade A

Booes ] 2woe
B t0eta

e 21J (Delta)

211 (Delta)

ORF1b:Ge625, P1000L ORFe: D11- X120 X122

ORFLaT3ZS0LS.A

21A (Delta)

0 0 L Rl 80

Hinh 3. 13. Ciy phat sinh chiing loai bién thé Delta lwu hanh tai mién
Bic va mdt s6 tinh mién Trung Viét Nam, 4/2021-12/2021

(Céng cu phdn tich gidi trinh tir triec tuyén Nextclade).
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Nam Dinh, Dién Bién

Ngh¢ An
Ha Tinh, Nghé

Hai Duong,
An g

Quang Ninh

Biéc Giang

TR0 A

Pha Tho

Hinh 3. 14. CAy phit sinh chiing loai bién thé Delta luvu hanh tai mién

Bic va mdt s6 tinh mién Trung Viét Nam, 2021

(Phuwong phdap Maximum likelihood, mé hinh GTR+G va bootstrap
1000) st dung virus goc hCoV-19/Wuhan/WIV04/2019 (EPI ISL 402124))

Cay phat sinh chung loai bién thé Delta xay dung dua trén 328 virus & 17
tinh/thanh phd luu hanh tai mién Bic va mot s tinh mién Trung Viét Nam
dugc lya chon trong nghién ctru va tham khao trinh ty cac virus luu hanh tai
khu vuc mién Nam trén GISAID nhu thanh phd HO Chi Minh, Pong Thap,
Binh Duong (Hinh 3.14). Cay phat sinh ching loai thé hién su da dang cua
SARS-CoV-2.



87

Virus ghi nhan nhiéu nhat 1a Bic Giang voi 84 virus va Ha Noi voi 57
virus tuy dugce xac dinh déu thudc bién thé AY.57 nhung dugc chia thanh nhitng
nhom nhé khac nhau (Bang 3.6 va hinh 3.14). Virus luu hanh tai Ha N§1 dugc
chia thanh 6 nhom trén cdy phat sinh chuing loai, cac virus trong tirng nhém co
su tuong dong cao v6i nhau va voi cac virus ¢ ngudn gdc tir tinh khac nhu
virus ghi nhan tai Vinh Phuc, thanh phd H6 Chi Minh. Virus luu hanh tai Bic
Giang dugc chia thanh 2 nhom 1én va c6 sy giao thoa vdi cac virus tai Vinh
Phuc, Hai Duong va Ha Noi. Cac virus tir Nghé An, Ha Tinh c6 sy twong dong
v6i nhau va tao thanh mot nhém riéng bi¢t trén cay phat sinh chung loai. Cac
virus nhom gbc 21A (B.1.617.2) gém virus tir Yén Béi, Vinh Phuc, Ha Noi ¢6
su trong dong cao nam trong cuing mot nhom (Hinh 3.14).

Bién thé AY.57 chiém uu thé v6i 297/328 virus (90,5%), xuat hién 17/17
tinh trong nghién cuu; 9 bién thé con lai c6 sd lugng virus tur 1-10 virus, trong
d6 bién thé B.1.617.2 ghi nhan tai 4 tinh, AY.80 ghi nhan tai 2 tinh, 7 bién thé
con lai chi ghi nhan 1 bién thé tai mdi tinh (Bang 3.7).
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Bang 3. 7. Phan b cic bién thé Delta trong nghién ciru theo tinh/thanh

pho (n=328)

Phan loai
S6 miu Tinh/thanh phd
Pangolin Nextstrain
Bic Giang (84), Ha Noi (57), Nghé An
(24), Vinh Phuac (19), Ha Tinh (18),
Son La (14), Pa Nang (14), Hai
AY.57 211 297  Duong (11), Phu Tho (10), Ha Nam
(10), Lang Son (7), Dién Bién (7),
Nam Dinh (6), Quang Ninh (5), Thai
Binh (5), Bic Ninh (4), Yén Bai (2)
21A, 211, Ha Noi (6), Ha Nam (1), Vinh Phuc
B.1.617.2 10
21] (1), Yén Bai (2)
AY.23 21] 7 Nam Dinh
AY.80 21] 4 Ha Noéi (1), Vinh Phuc (3)
AY.85 21] 4 Dién Bién
AY.122 21] 2 Quang Ninh
AY.54 211 | Yén Bai
AY.60 211 | Dién Bién
AY.75 211 | Ha Noi
AY.79 21] | Ha No6i
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*Sir thay ddi nucleotide va axit amin giita cac bién thé SARS-CoV-2 so

v6i ching gbe Vi Han tai mién Bac va mién Trung Viét Nam, 2020 - 2021

A
Ml.lmnm.ht.n Iiwlz ...ﬂ..lllli J'{[h *lJJHL.I.J ‘ [a,’..l.ih.._uﬁjuuL....‘H.}l.u..“]“J.J|1JLﬂ_' " Mmm allk il
B
N
.L...”m.l.l [ ...A.‘l‘ll.. J-J ey ...»l...l.l......I.I.I.L..J qli\...... Ty .J.. wian vl J.i... TN il b -ﬂ‘h‘“ b bl

I | M ORFCIRAREDI |
L5 | M ORFCRREb__ |

Hinh 3. 15. Sy thay d6i vé nucleotide (A) va axit amin twong &ng (B) v6i
tirng gen ciia cac bién thé SARS-CoV-2 & mién Bic va mién Trung Viét

Nam, 2020 — 2021

Phan tich trinh tu hé gen cac bién thé SARS-CoV-2 luu hanh cho thay c6
su thay ddi vé nucleotide trén toan bd hé gen cua virus. Hinh 3.15A cho thé'ly
ddt bién trén nucleotide xay ra trén hau hét cac doan gen va tao ra sy da dang
trong kiéu gen cua virus. Su thay d6i vé axit amin (Hinh 3.15B) dugc ghi nhan

nhiéu nhét trén protein ORF1a, sau d6 13 protein S va protein N.
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Bang 3. 8. Su thay déi axit amin trén protein S ciia cic bién thé SARS-

CoV-2 so véi chiing gbc Vii Han , 2020 - 2021

Dong virus Cac diém dot bién trén protein S
(Nextstrain)
19A T22I, C1250F
19B E406K
20A G75R, D614G
D80Y, G184S, D614G, A672V, Q677H, DSOSH, 1834N, D950N,
208 S1037L, V1122A, Q1208H
D80G, C131W, F133Y, F135Y, C136S, D138K, L141M, F157S,
G261A, A264D, L452R, AS522E, G550S, L552K, T553K,
206 E554K, S555*, N556K, D614G, T859N, D950H, V963A,
E1195A,11198L, E1202D, A1222D, M1229T, C1235S
20D D614G
20E L18F, L176F, A222V, D614G
S0H L18F, D80A, D215G, L241%*, 1.242*, A243*, K417N, E484K,

N501Y, D614G, A701V

H69*, V70*, 1105K, F106Y, G107N, D111E, Y144*, D287Y,
E324K, A348S, N501Y, A570D, D614G, P681H, T716I, L878I,
G889V, A890E, G891A, 1934V, S982A, L1012*, 110138,

201 A1015D, 11018S, A1020Y, A1026G, T1027S, K1028I, S1030P,
D1041E, S1051F, F1052N, Q1054H, H1058T, F1062L, Q1071*,
D1118H, Y1209D, P1213Q, 11216S, D1257E, D1260Y, V1264E,
H1271K, Y1272K, T1273K

L5F, T19R, L54F, V62G, H66L, K77T, R78I, 1101R, T105N,
C136P, P139Q, G142D, E156*, F157*, R158G, N188T, P209H,
G219S, A222V, L1229V, N234D, L452R, T478K, D614G,
P681R, D950N

21A
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T19R, R34L, N61K, V62G, T63P, W64R, H66R, A67V, HO69N,
V70F, G75A, F791, D8ON, F86L, V90D, F92V, T95I, 1100K,
T109A, S116A, C131R, F133L, G142D, Y144*, K150R, E156%*,
211 F157*, R158G, F194L, R214L, A222V, V227L, 1233F, A262S,
P330L, L452R, T478K, T5731, T588I, D614G, S640F, A647S,
S680F, V6871, P681R, D950N, T1027I, A1087S, G1124V,

V1228L
TI9R, V62G, V90D, T95I, D111V, 1128H, E132Q, G142D,
217 E156*, F157*, R158G, 1233M, L452R, T478K, D614G, P68IR,

M7311, D950ON

* vi tri mat axit amin

Céc dot bién trén protein S cta virus luu hanh tai mién Bac va Trung
Viét Nam cho thay co su twong dong véi cac bién thé trén thé giéi (Bang 3.8).
Mot s dot bién trén protein S mang tinh dic trung cho bién thé: E406K (19B),
L452R va A522E (20C), K417N, E484K, N501Y (20H), E324K, A348S,
N501Y (201), L452R, P681R (21A, 211, 21J). Cac dot bién D614G, N501Y
duogc ghi nhan lam thay doi bé mat tiép xtc cta protein S va thy thé ACE-2 trén
té bao biéu mo duong ho hip ¢ ngudi ciia SARS-CoV-2 trong nghién ctru twong
dong véi cac virus luu hanh trén thé gidi.

AY.57 = “211 +...”

Cac dot bién khong lam

Cac dot bién 1am thay ddi axit amin Y .
thay d6i axit amin

S : RE] P 1640 L

—Ing G210 T
EHE 1562 A 3209 V 'N: EERE
(s I3REYd V3718 A R 205 i C241 T
B3R 15806 T 37501 'N: JEXel" C3037T
B 222 v 3145 ORI S 26 L A 5584 G
BHL 452R G 662'S = B 130190
B 478k P 1000 L T 120H A 252710
(S : IR orFs: | EREY

- G 29742 T

Bl es1R ORF1a:P380S PYTTRE 120 B
ED 950N S:G142D T 60 A

Hinh 3. 16. Cac dot bién trén bién thé AY.57
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Bién thé Delta AY.57/211 mang céc dot bién dic trung ctia dong 211 nhu
thay d6i axit amin (9 vi tri), mat axit amin (2 vi tri) dd xay ra trén protein S, 8
axit amin thay doi trén protein ORFlab, 4 vi tri thay doi axit amin trén protein
M, N va 6 su khéc bi¢t axit amin thudc protein ORF3a, 7a, 8 va 9b cia SARS-
CoV-2 luu hanh tai Viét Nam. Ngoai ra, 7 su thay doi ctiia nucleotide nhung
khong 1am thay d6i axit amin ciing dd duoc ghi nhan. Cac dot bién nay khi so
sdnh vo1 cac dong virus khac luu hanh trén thé gi61 da xac dinh dugc 2 dot bién
mang tinh dic trung riéng 1a G142D va P380S. Vi vay, AY.57 da dugc Pangolin
ghi nhan 1a mot bién thé virus luu hanh dic trung tai Viét Nam (Hinh 3.16 va

bang 3.8).
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CHUONG 4. BAN LUAN

4.1. XAC PINH TY LE DUONG TINH SARS-COV-2 TRONG CAC
MAU THU THAP TAI MIEN BAC VIET NAM BANG PHUONG PHAP
REALTIME RT-PCR, 2020-2021

4.1.1. Ty 1¢ dwong tinh SARS-CoV-2 tai mién Bdic va mién Trung Viét
Nam bang phwong phdp Realtime RT- PCR, 2020-2021

Téng sé6 mau bénh pham 1am sang nghi nhiém SARS-CoV-2 tir 28 Trung
tam Kiém soat bénh tat tinh (CDC) va bénh vién gt té1 Vién V¢ sinh dich t&
Trung wong (Vién VSDTTU) xét nghiém trong 8 thang (1/2020-8/2020) la
30.686 mau thu thap tir 24.813 ca nghi nhiém. Trong giai doan nay, cic ca nghi
nhiém duogc xac dinh duong tinh s& tiép tuc duoc ldy mau dinh ky (khoang 4
ngay/lan) dén khi khang dinh 4m tinh méi két luan khoi bénh COVID-19. Chién
luge phong chéng dich cia Viét Nam duy tri cac bién phap: du phong, phat
hién sém bang xét nghiém, cach ly, phong toa hep tai cac khu vic anh hudng,
kiém soat nhdp canh va diéu tri hiéu qua. Tai thoi diém do6, phuwong phap
Realtime RT-PCR 14 tiéu chuan “vang” dé chan doan nhiém SARS-CoV-2 va
Vién VSDTTU la don vi duge B Y té cho phép cong bo két qua khfmg dinh
duong tinh. Chinh vi vy, sé miu dugc giri tir cac don vi khac dén Vién dé xét

nghiém va khang dinh két qua xét nghiém la rat 1on.

Téng s6 251 (1,0%) truong hop duge phat hién duong tinh bang phuong
phap Realtime RT-PCR, trong d6 phan 16n tir cac trudng hop nhdp canh
195/251 (77,7%). Ty 1€ duong tinh v&i SARS-CoV-2 phat hi¢én ¢ Viét Nam
tuong ty cac nuéc Tay Thai Binh Duong, Han Quéc 1,0%, cao hon New
Zealand 0,18% trong cung thoi diém [138]. Ty 1¢ duong tinh thap hon ty 1¢
cong bd ctia TCYTTG tai chau Au 19%, Dong Nam A 21% va chau My 1a 48%
[7, 91, 104]. Chinh sach kiém soat dich bénh cta cac nuéce chau Au nhu Anh,
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Phéap, Tdy Ban Nha hay M¥...1a tao “mién dich cong dong” véi 2/3 dan sd
nhiém virus va san sinh khang thé, hodc nghién curu, san xuét dugc vic xin véi
kha ning phan phdi rong rii. Cac truong hop SARS-CoV-2 duoc xac nhan tai
tai Viét Nam phan 16n 13 cac trudng hop nhdp canh tir bén ngoai, tir Trung
Quéc, Chau Au, Anh, Nga, My va mot s6 qudc gia chau A khac, noi SARS-
CoV-2 luu hanh véi ty 1¢ Ivu hanh cao. Ty 18 nhiém COVID-19 thap trong cong
d6ng ¢ mién Bac, mién Trung ciing nhu Viét Nam noi chung thé hién chién
lugc phong chéng COVID-19 c6 hi¢u qua tai thoi diém chua c6 bién phap du
phong hitu hi¢u béng véc xin va thube khang virus ddc hiéu, cling nhu vi tri dia

1y canh Trung Quéc 12 noi dang bung phat dich manh.

Két qua nghién ctru ctia chiing toi cling ghi nhan s trudong hop nhiém tai
cong dong thap tai Son Loi, Mé Linh, Ha Noi; tat ca cac trudng hop trén déu

co yeu to dich t€ lién quan, vi vay dé dang ki€m soat dugc cac ca bénh.

Tai giai doan dau cua dai dich, xét nghiém la mot phﬁn chién luoc quan
trong dé kiém soat su lay truyén cua dich bénh, tri hodn sy lay truyén dé c6 mot
khoang thoi gian can thiét phat trién vic xin va thudc diéu tri dac hiéu. Phan
16n cac nudc bi anh hudng cua dich bénh déu thuc hién chién lugc xét nghiém
dién rong. Tuy nhién, ti 1&¢ phat hién mau duong tinh trong nghién ctru cla
chung t6i 14 1,0% trén tong s6 24.813 ca nghi nhiém da cho thay can co sy diéu
chinh chién luoc xét nghiém dé dam bao kha ning cung cdp sinh pham, giam
ganh nang kinh té ciing nhu giam ap luc 1am viéc cho nhén vién y té. Thuc té,
chién lugc xét nghiém ciing da thay doi tai cac giai doan sau khi s luong mau
ngay cang 16n nhu: xét nghiém mau gdp, sir dung test nhanh phat hién khang
nguyén, phdi hop xét nghiém Realtime RT-PCR va test nhanh khang nguyén.
Su thay ddi nay phu thudc vao kha niang dap ung cua hé théng y té ciing nhu

dac diém cua virus gay dich.
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Tir thang 9/2020, khi cac Trung tAm kiém soat bénh tat (CDC) va bénh
vién cac tinh/thanh phé dugc tap huin xét nghiém chan doan SARS-CoV-2,
dugc danh gid du nang lyc xét nghiém, khi d6 Vién V¢ sinh Dich t& Trung vong
chi tiép nhan cac ca khang dinh dé tién hanh nghién ctru sau hon vé dic diém
hé gen ciing nhu hd tro cac CDC truy vét ngudn gdc cta cac 6 dich. Nhiing
mau duong tinh sau d6 duoc sang loc thong qua tai luong virus cao véi gia tri
Ct gen E < 30. Trong giai doan ndy, 656 mau duong tinh SARS-CoV-2 dugc
giri dén phong thi nghiém. Tinh ca 2 giai doan tir thang 01/2020 dén 08/2020
va giai doan thang 9/2020 dén 12/2021, s6 mau duong tinh khang dinh 1a 907
mau trong d6 nhom tudi >18-49 chiém s6 luong ca nhiém, cao nhat so véi cac
nhom tudi khac 575/907 (63,4%), phan anh muc do tiép xtc va kha nang lay
lan trong lra tudi nay co thé cao hon do hoat dong xa hoi, lam viéc va céc yéu

t6 khac so v6i cac nhoém tudi khac (Hinh 3.6).

Chién lugc xét nghiém ciing dugc diéu chinh phu hop véi timg thoi diém,
trong d6 trong giai doan dich dau tién tir thang 1/2020-thang 8/2020 thuc hién
xét nghiém Realtime RT-PCR trén dién rong va ap dung xét nghiém tirng mau
don 1€ nén sinh phém chan doan va khdi lugng cong viéc xét nghiém tai Vién
VSDTTU la rat 16n. Lan song dich thir 2 tai Pa Néng, v6i sb luong ca nhiém
tang, phai ap dung gidn cach xa hoi, bat dau xuat hién nhiing ca tir vong dau
tién thi chién luoc xét nghiém gép mau di duoc ap dung dé rat ngan hon nira
thoi gian co két qua xét nghiém. Mo rong va phan cdp xét nghiém 1a nhiing
chinh sach trong chién luoc ctia Viét Nam nham giam thiéu nguy co xam nhap

va lay lan cia SARS-CoV-2.
4.1.2. Tii lwong RNA SARS-CoV-2 va méi twong quan giita tai lwong
virus va gid tri Ct, 1/2020-8/2020

Gia tri Ct cia cac mau SARS-CoV-2, khong c6 su khac biét giita nhom

nhap canh va nhoém cong dong cé gia trj Ct < 30. Gia tri Ct trong cac miu bénh
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pham lam sang trong nghién ctru tai mién Bac va mot s6 tinh mién Trung Viét
Nam tuong tu nhu cac nghién ctru & chau Au [10, 18, 116, 124]. Phan 16n cac
mau déu co gia tri Ct <30, diéu nay cho thay kha ning 1ay nhiém cao ctia SARS-
CoV-2[69, 71, 109]. Trong theo ddi, cach ly, xét nghi€ém cac bénh nhan nhiém
SARS-CoV-2, lay mau lién tiép trong khoang thoi gian cach ly, khoang cach
trung binh gitta cac 1an 14y miu 1a 4 ngay, hon 50% mau thir hai va 25% tir mau

thir ba van duong tinh cho thiy virus ton tai kéo dai.

Viéc phat hién RNA cua virus trong thoi gian dai trong cidc mau tir bénh
nhan da khoi bénh COVID-19 1a mot méi lo ngai, vi phan 16n cic mau nay cé
gia tri Ct cao. Tuy nhién, nhitng mau nay khong c6 kha ning nhan 1én trén té
bao cam thu (Ct >30) [47, 60]. Két qua cho thdy rang nhiing truong hop nay
khong co6 kha ning lay truyén bénh. Nhimng phat hién nay phu hop vdi nhiing
nghién ctru tai Trung Qubc va Han Qudc [58, 59, 97] va ting ho gia thuyét ring
su phat tan kéo dai hodc tai duong tinh ctia cic mau khong lién quan dén viée
tiép tuc nhan 1én cta virus. Piéu ndy mang lai sy yén tim cho nhirg bénh nhan
c6 két qua Realtime RT-PCR duong tinh véi gia tri Ct >30 trong hon 10 ngay
sau khi khai phat hodc c6 két qua duong tinh dau tién va sau khi c6 két qua 4m
tinh s& c6 nguy co lay truyén rat thip. Nhitng phat hién nay ciing hd trg chién

lugc xét nghiém dya trén cac dau hiéu phuc hoi 1am sang.

Trong thoi gian nghién ctru (8 thang), s6 truong hop nhiém COVID-19 tir
ngudn nhdp canh chiém 2/3 téng s6 trudng hop mic COVID-19 (195/251
truong hop, bang 3.1). Vi vay kha nang 1ay lan cua virus dang rat dugc quan
tam. Tai lugng virus dugc tién hanh nhu mot cong cu dé du doan doc luc cua
virus. Sau hai thang dich COVID-19 bung phat tai Viét Nam, ca bénh dau tién

trong cong dong xuat hién sau ca bénh nhap canh tir Trung Qudc [98].

Két qua nghién ctru ctia chung t6i phan loai tai lugng virus thong qua sb

ban copy RNA/ul xac dinh trén mau xét nghiém (Hinh 3.3), va chia thanh 3
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murc d6: tai lugng cao, trung binh, va thip twong duong véi gia trj Ct <22 (cao);
22<= Ct<32 (trung binh ) va Ct>32 (thap). Viéc phan loai miu theo tai luong
virus cho phép du bao kha nang thanh cong khi thuc hién cac nghién ctu tiép

theo bang phuong phap giai trinh ty gen, phan lap virus.

Két qua nghién ctru ctia chung toi ghi nhén tai luong virus cao duoc phat
hién tai nhém nhép canh vao Viét Nam thang 3, thang 5 va thang 8/2020, tuong
ddng vé6i tinh hinh dich luu hanh trén thé gidi cing thoi diém véi sy ndi troi
cia SARS-CoV-2 dong 20B va 20A vé6i sy xuét hién dot bién D614G trén
protein S ting kha ning 1ay nhiém so véi SARS-CoV-2 giai doan trudc d6 dong
19B (Hinh 3.4 va 3.11). Két qua trén ciing goi ¥ tai luong virus trén mau lam
sang phu thudc khong chi thoi diém 1dy mau, k¥ thuat 14y miu ma con phu
thudc vao dic tinh SARS-CoV-2 va dé ciing 1a mot trong nhiing yéu td dé To
chttc YTTG phan loai SARS-CoV-2 thanh céc bién thé dang quan tdm (VOI),
bién thé dang quan ngai (VOC).

Phan tich tuong tu tai cac truong hop duong tinh vo1 SARS-CoV-2 xdy ra
tai cac cong dong cho thay gid tri Ct thap duoc ghi nhan chi yéu tai mau thu
thap vao thang 2 tai 6 dich Son Lbi -Vinh Phiic lién quan dén SARS-CoV-2
dong 19B (Hinh 3.4). Két qua trén bo sung thém nhan dinh tai luong virus trong
mau bénh phém phu thudc vao dac tinh virus va chién luogc xét nghiém phat

trién can diéu chinh phu hop véi dic tinh virus tai timg thoi diém gay dich.

Trong giai doan 2 1a h¢ qua cua vu dich tai Da Nﬁng, canh bao vé su gia
tang lay nhiém virus trong cong dong. Bo Y té khi d6 di c6 hanh dong hiéu qua
nham giam sy 1ay truyén trong cong dong dé Viét Nam cong bd ca nhiém trong
cong ddng ké tir thang 8 nam 2020 [59]. Béo cdo ciia B Y té cho thdy hon 65%
bénh nhan mic COVID-19 khong c¢o tri¢u chiing nén viéc xac dinh tai lugng

virus ¢6 thé du doan duoc doc luc ciia SARS-CoV-2 1a hét sirc can thiét.
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4.1.3. Phan lgp SARS-CoV-2

SARS-CoV-2 thich g tét trén té bao Vero-E6 ciing di duoc ghi nhan
trong cac nghién ctru vé phan 1ap virus tai cac nude trén thé gigi nhu Trung
Quéc, Singapore... SARS-CoV-2 gin bam thu thé ACE-2 (Angiotensin
Converting Enzym 2) trén bé mit t& bao biéu mo dudng hd hap trén nguoi dé

xam nhép va nhan 1én [87].

Mic du nudi cdy virus 14 tiéu chudn vang dé xac nhan nhiém virus, nhung
Realtime RT-PCR 1a tiéu chudn vang dugc chap nhan dé phat hién SARS-CoV-
2 nham muc dich xac dinh va truy vét ngudi tiép xtc vi thoi gian cho két qua
nhanh hon, d¢ nhay cao hon. Viéc dinh lugng RNA cua virus tur gia tri Ct c6
thé dugc str dung dé chon mau trong phan 1ap virus [107, 109, 111, 112] dé
dam bao su thanh cong cua phuong phap phan 1ap, khi phai thuc hién trong

diéu kién an toan sinh hoc cép 3.

Chung t6i quan sat thdy mdi twong quan chit ché giira gid tri Ct va ty 18
duong tinh trong nudi cay té bao, cho thiy ring tai luong virus co thé dugc sir
dung lam mot tiéu chi xdc dinh kha nang lay nhiém cua bénh nhan bi nhiém

bénh (Bang 3.3).

Két qua bang 3.3 ciing ghi nhan c6 20/29 (68,9%) miu bénh pham gay
nhiém co xuét hién CPE trén té bao cam nhidm trong vong 72-96 gid, thoi gian
xudt hién hién tugng huy hoai té bao (CPE) twong ty v&i thoi gian  bénh trén
1am sang. Két qua trén phu hop véi cac bao céo tai Trung Qudc trén nhitng
bénh nhan nhiém SARS-CoV-2 nim 2019 c6 thoi gian G bénh tir 4-6 ngay [77].
St dung két qua phan lap virus véi cac thong tin vé thoi gian xuét hién CPE
cho phép xac dinh chu ky lay nhiém cua virus dé diéu chinh chién lugc xét

nghiém ciing nhu cach ly trong cong tic phong chdng dich bénh tai cong dong.
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4.2. PAC PIEM PHAN TU CUA SARS-COV-2 TAI MIEN BAC VA
MIEN TRUNG VIET NAM, 2020-2021

Giai trinh ty gen thé hé mdi (Next Generation Sequencing - NGS) 12 mot
cong nghé ma1 duge ap dung tai Vién VE sinh Dich t& Trung wong tir nam 2017,
day la phuong phap cho phép thu dugc toan bd trinh tu cua hé gen trong mot
lan thyuc hién, tuy nhién dé co két qua giai trinh tu gen theo cong nghé NGS
thanh cong phu thudc vao nhiéu yéu td, ddc biét 1a chat lugng mau. Nghién ctru
da Iya chon cac mau co tai lugng virus cao (Ct<30) dé thuc hién, ti 1é thanh
cong (thu dugc toan bo trinh ty gen SARS-CoV-2) 1a 92.2% (549/595 mau)
(Bang 3.4). Két qua trén cho thiy tuy day la cong nghé méi thuc hién trén tac
nhan méi la SARS-CoV-2, nhung quy trinh k¥ thuat dugce danh gia va 4p dung

phi hop, cing véi k¥ thuat thyc hanh da dap ung tot muc tiéu nghién ciru.

Trong giai doan 2020-2021, Viét Nam ghi nhan 4 lan séng dich, vdi cac
tac nhan chu yéu gay dich la cac dong SARS-CoV-2 khéc nhau bao gom ca cac
bién thé dang quan tdm (VOI) hodc bién thé dang quan ngai (VOC). Nghién
ctru c6 du dai dién cac dong virus trong 4 lan song dich tai Viét Nam. Bén canh
do, trong giai doan dau cta dich, Viét Nam thuc hién rat chit ch& bién phap
kiém dich tai cira khau, vi vay trong nghién ctru ¢6 65 mau thu thip tir nhitng
nguoi nhip canh tai cac nudce khac va thyc hién céch ly tai cac trung tdm cach
ly tdp trung & Viét Nam (Bang 3.5). Su da dang vé mau tai 4 lan song dich khac
nhau tai Viét Nam ciing nhu cidc mau co6 nguén tir cac nude khac nhau cho két
qua nghién ctru c6 thém thong tin tham khao vé cac dong virus lwu hanh trén
thé gi6i cling nhu sy khac nhau gitra cac dong virus gay dich tai Viét Nam
(Hinh 3.10).

Su da dang h¢ gen cua SARS-CoV-2 tai mién Bic va mién Trung Vit
Nam da duogc xac dinh trong giai doan 2020-2021. Su da dang nay dugc xac

dinh xay ra trong cd nhom nhap canh va nhoém cong dong trong nudce, tong s
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12 dong (clade) SARS-CoV-2 (theo phan loai Nextstrain) twong duong voi 42
loai virus (theo phan loai Pangolin) dugc ghi nhan trong nghién cutru tai cé 2
nhom mau thu thap tai cong dong va khu cach ly ngudi nhap canh (Bang 3.5).
Trong d6 c6 03 bién thé da duoc phat hién d6 1a Alpha (201/501Y.V1-B.1.1.7);
Beta ( 20H/501Y.V2- B.1.1.351) va Delta vo1 cac dong 21A (B.1.617.2); 211
(AY.54; AY.57; AY.60; AY.75; AY.80; B.1.617.2) va 21J (AY.23; AY.79;
AY.85; AY.122,B.1.617.2) (Bang 3.5).

Theo d&i thoi diém xuat hién bién thé, chung t6i nhan thy cac bién thé
SARS-CoV-2 trong cong dong trong nudc xuat hién cung lic hodc sau cac bién
thé & nhém nhdp canh. Dong 20B va 201 van ton tai trong cong dong va sau d6
lan rong khap Viét Nam lan lugt vao thang 3 - 8/2020 va thang 1 - 4/2021.
Nhom nhép canh c6 thé da nhiém virus tir nhiéu ngudn khac nhau, tai cac khu
vuc khac nhau trén thé giéi. Nhém cong dong tuy cac bién thé xuat hién mudn
hon nhung thoi gian t6n luu trong cong dong 1au hon. Két qua nay cho thay
viéc tang cudng giam sat virus trong cong dong 1a viéc hét suc can thiét. Viéc
giam sat ndy khong nhing cho phép cac nha quan 1y ¢6 thé biét dugc chinh xéac
cac ching SARS-CoV-2 luu hanh trong cong ddng ma con co thé ap dung cac
bién phép phong bénh kip thoi trong truong hop bién thé xuat hién c6 dau hiéu

gay tdng nang trén lam sang.

Phan tich su phan b6 cua SARS-CoV-2 theo dia diém, trong lan song dich
COVID-19 thtr nhat va thir hai tai Viét Nam cho thay dong 20B dugc phat hién
tai nhiéu tinh thanh voi sé luong 16n tai Pa Néng, Hai Duong, 1a nhiing noi
bung phat dich manh trong cong dong. Trong thdi gian nay (tir 23/01 dén
24/07/2020; tir 25/07/2020 d&én 27/01/2021), ¢6 nhiéu ca nhiém COVID-19 dén
Viét Nam tir Anh va cac nudc Chau Au. Do vay, viéc phat hién dong 20B trong
nghién cru cuia chiing t61 phu hop véi cip nhét vao thang 5/2020 khi dong 20B

chiém uwu thé & Anh, My, Nhat, cac nudc Chau Au va mdt s6 qudc gia Nam
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MJ. Lan song dich thu 3 (28/01/2021 - 26/04/2021) tai Viét Nam dugc gay ra
cht yéu bai bién thé 201, khac véi lan song dich thir 2 ¢ nhiéu bién thé cing
song hanh ton tai (Bang 3.6). Tai mién Bic va mién Trung Viét Nam, céac
tinh/thanh phd giri mau thuc hién giai trinh tu gen gom Pa Néng, Ha Noi, Hai
Duong, Ha Nam, Ha Tinh, Hai Phong. Pay 1a cac tinh/thanh phé ¢ sb luong
bénh nhan COVID-19 dong tai thoi diém nay. Theo doi su xuét hién cua virus
dong 20B, Pangolin di ghi nhan su xut hién cua virus tir thang 7/2020 tai Anh,

sau do6 lan t61 My, cac nudc chau Au va chau A, dat dinh vao thang 11/2020.

Phén tich vé cac dot bién phat hién trong nghién ctru cho thiy, dong 20B
da duoc ghi nhan mang mot s6 dot bién c6 thé 1am ting kha nang 1ay lan trong
cong dong dugc tim thdy ¢ nhiéu tinh thanh ciia Viét Nam. Dong nay lay lan
nhanh hon cac dong 19A, 19B hay 20A, twong ty v&i bdo cdo cua cac nudce trén
thé giéi va trong khu vyc. Nghién ciru ciing xac dinh mot s6 dot bién quan trong
trén protein S 1a D614G, va dot bién trén protein N 1a R203K, G204R cua dong
20B tai mién Bac va mién Trung Viét Nam da dugc ghi nhan gidng véi dong
20B dang luu hanh trén thé gi6i tai thoi diém do6 [118]. Tuong tu, s6 luong dot
bién trén protein S cua dong 20A dugc ghi nhéan gém hai dot bién G75R,
D614G. Trong d6 D614G dugce coi 1a dot bién quan trong ddc trung cho dong
20A gitp protein S 6n dinh hon, gin chit vao ACE-2 lam tang kha ning lan
truyén virus trong quan thé. Dong 20B, s6 lwong dot bién axit amin trén protein
S (11 axit amin) ting gip 5 1an so véi dong 20A va van bao gdbm D614G (Bang
3.8). Céc dot bién trén da thé hién trén cdy phat sinh ching loai ctia dong 20B
da tach thanh mot nhom riéng bi¢t, khac voi dong 19A va 19B luu hanh trude
do6 (Hinh 3.12). Trong vong 4 thang, tir thang 1 —4/2020, SARS-CoV-2 da thay
d6i trén hé gen tao ra cac bién thé c6 kha nang thich nghi voi biéu mé dudng

h6 héap ctia ngudi tot hon, lay lan nhanh hon trong quan thé. Pay ciing 1a nguyén
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nhan chinh cta hai vu dich trong cong dong tai Hai Duong va Pa Ning nim

2020.

Vé6i dong 20B, sd ca mic COVID-19 ting nhanh, va dong 20B/B.1.1 tai
Pa Ning la nhiing ca tr vong dau tién tai Viét Nam. Theo cac bao céo tir B Y
té, cac trudng hop tir vong déu c6 lién quan dén tinh trang bénh nén (ung thu,
tiéu dudng, tim mach...). Nhu vdy, nhiém SARS-CoV-2 c6 thé giy cac bién
chtirng cho bénh nhan COVID-19 khi da méc cac bénh man tinh.

*Bién thé Alpha/201/B.1.1.7 va Beta/B.1.315

Vao cudi thang 1/2021, ¢6 2 dot bung phat dich 16n tai tinh Hai Duong
va Quang Ninh khéi phét 1an song dich COVID-19 thir 3 tai Viét Nam. Két qua
giai trinh tu gen cho thiy dong 201/B.1.1.7 xuat hién thay thé dong 20B trudc
d6 va dugc TCYTTG béo cdo 1a mot bién thé dang lo ngai cia SARS-CoV-2,
dit tén 1a Alpha. Cay phat sinh chung loai cta cic bién thé SARS-CoV-2 &
mién Bic va mién Trung Viét Nam cho thay su khéc biét 16n ctia bién thé Alpha
50 Vi cac virus trude do. Co ngudn goc di truyén tir dong 20B, tuy nhién véi
$6 lugng axit amin dot bién trén protein S la 40 axit amin, bién thé Alpha da
tach nhanh dé tao thanh mot nhanh riéng bi¢t (Hinh 3.11). Theo doi su tién hoa
cua virus , cac nha khoa hoc da nhan théy 6 su dot bién nucleotide trén gen S
v6i s6 lugng nhiéu hon céc gen khac, nhung biéu hién kiéu hinh (thay d6i axit
amin) trén khoang 40 vi tri. Trong cac vi tri dot bién, sy thay ddi trén protein S
tai vi tri N501Y d lam thay d6i mién lién két ctia protein S v6i thy thé ACE-2
trén té bao biéu mo duong ho hap, dan dén kha nang lay truyén cao hon so véi
cac virus ban dau. Do d6, bién thé Alpha trd thanh bién thé chi dao ciia SARS-
CoV-2 khong chi ¢ Viét Nam ma con & cac nude khac trén thé gidi trong
khoang thoi gian tir thang 1-3/2021 [132]. Ngoai bién thé Alpha (dong 201), 1an
song dich thir 3 con ghi nhdn sy xuit hién cta bién thé Beta (dong

20H/B.1.351). Pay la bién thé xuét hién 5/6 ca bénh c6 ngudn gbc tir Nam Phi
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va 1 ca bénh trong cong déng tai Viét Nam. Hai dong 20H, 201 dugc bao céo
co su thay ddi trén protein S tai vi tri tuong tac véi thu thé ACE-2. Tuy nhién,
dong 20H con mang cac dot bién mat axit amin tai vi tri 242-244 nghi ngo lién
quan dén kha nang tron tranh mién dich, lam giam kha ning bao vé cua vic xin

phong COVID-19.

Khi so sanh trinh ty gen va xay dung cay phat sinh chung loai, SARS-
CoV-2 luu hanh tai Viét Nam da c6 sy phan nhom c6 lién quan dén mot s6 6
dich do bién thé Alpha ¢ cac tinh Hai Duong, Quang Ninh, Hi Nam va Pa
Néng (Hinh 3.12). O dich ¢ tinh Hai Dwong phét trién thanh 6 dich 16n & khu
cong nghiép. Sau 3 thang, 6 dich méi & Pa Néng duogc hinh thanh, gy ra lan
song COVID-19 ¢ mién Trung Viét Nam. Tir nhitng két qua phén tich nay co
thé hiéu rd hon vé ngudn gdc, dic diém cua SARS-CoV-2 giy ra cac vu dich
tai cac tinh, mac du van 1 bién thé Alpha nhung v6i mdi nhom (cluster) lai c¢6
nhiing dic diém khac nhau (nucleotide) va c6 thé phan biét thong qua giai trinh
tu gen. Nghién clru trén céc virus luu hanh tai Da Nrfmg duoc thue hién dé hiéu
sau hon vé tinh hudng nay cho thay c6 nhirng dot bién nucleotide dic trung cho
cac bénh nhan COVID-19 co6 nguén géc tir bénh vién, cac ca nhiém cong déng

(Hinh 3.12).

Heé gen ciia bién thé Alpha véi hon 40 dot bién axit amin, dugc béo cao 1a
mot bién thé dang lo ngai. Vi vay, viéc gidm sat thuong xuyén va cha dong hé

gen SARS-CoV-2 1a mdt viéc can thiét trong phong thi nghiém.
“Bién thé Delta/21A4,211, 21J

Bién thé Delta (B.1.617) duoc phat hién dau tién tai An Do (thang
10/2020), sau d6 lan ra cac nude trong khu vuc va trén thé gi6i (thang 12/2020),
tr& thanh bién thé giam sat (Variant under Monitoring — VUMs) va bién thé
quan tdm (Variant of Concern - VOIs), luu hanh mang cac dot bién tao wu thé

cho su lay truyén trong quﬁn thé 1a cac dot bién D614G, L452R, P681R, va
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T478K, K417N trén protein S [54]. Dac bi¢t, dot bién L452R tai vi tri axit amin
452 khi thay thé arginine bang leucine dan dén protein S gin két voi thu thé
ACE2 bén chit hon so voi cac bién thé Alpha, Beta. Dot bién L452R ¢o thé
ngan chin té bao T-CDS tiéu diét va loai bo virus [111]. Vi vay, dot bién L452R
1a d6t bién dang quan tam va da dugc dua vao dé lua chon san xuit vic xin tur
khi xuat hién bién thé Delta [63]. Mot dot bién quan trong khac d6 1a dot bién
P681R véi su thay thé arginine bang proline & vi tri axit amin 681 dan dén gia
tang kha nang phan tach cua protein S thanh 2 phan S1 va S2 giup cho kha ning
gan két cta virus vao té bao chu t6t hon [13]. Piéu d6 din dén bién thé Delta
lay lan véi téc d6 gip ddi so v6i bién thé Alpha. Bién thé Delta duoc ching
minh 14 tdng nguy co nhép vién cao hon 108%, nhip vién trong tinh trang nang
(ICU) cao hon 235% va nguy co tir vong cao hon 133% so véi bién thé gbc Vi
Han [120]. Chinh vi vy, tai Viét Nam, tinh dén thang 9/2021 sd ca tir vong
tang manh 1én dén hon 15.000 ngudi [79].

Mot nghién ctru tai Anh chi ra rang nhitng nguoi tiém véc xin c¢6 hiéu qua
bao vé trudc bién thé Delta gidng nhu bién thé Alpha. Mot lidu duy nhét cua
BNT162b2 (Pfizer) hoic ChAdOx1 nCoV-19 (Astra Zeneca) c6 hiéu qua giéng
nhau ddi véi bién thé Delta so v6i 48,7% ddi voi bién thé Alpha. Hai liéu
BNT162b2 c6 hiéu qua tdi 93,7% véi bién thé Alpha va 88% véi bién thé Delta.
Hai liéu ChAdOx1 nCoV-19 hiéu qua 74,5% dbi v6i Alpha va 67% ddi véi Delta
[75]. Hiéu qua cta vic xin mRNA-1273 (Moderna) cho thiy mot liéu, hai lidu

va ba liéu vic xin c6 hiéu qua bao vé 1an luot 13 55,6%; 60,7% va 94% [63].

Tt cudi thang 4/2021-12/2021, nghién ctru da thyc hién giai trinh tu gen
v6i sb lwong 16n 328 virus (Bang 3.5), cdc mau nay thu thap tai cac dot bung
phat dich trong cong dong Viét Nam. Vi dic tinh cua bién thé Delta 1a c6 tai
luong virus cao (Ct<30) nén két qua thanh cong thu duoc trong gidi trinh tu

toan bg hé gen cua virus cling cao.



105

Trong nghién ctru, bién thé Delta dugc xac nhan bit dau luu hanh tai Viét
Nam véi 10 bién thé, trong d6 chu yéu 1a AY.57 (90,5%) tiép theo d6 1a bién
thé B.1.617.2 (3,1%), AY.23(2,1%), AY.80 (1,2%), AY.85 (1,2%)...Mic du
cac nghién ciru trén thé giéi co ghi nhan dong phd bién ctia nhom nay 1a
B.1.617.2; tai Viét Nam, trong giai doan dau luu hanh bién thé Delta c6 ghi
nhan dong luu hanh chi yéu 1a B.1.617.2 do phét hién céc ca nhiém dau tién
ctia doan chuyén gia An Do va Trung Qudc cach ly & Yén Bai. Sau thoi gian
cach ly, doan chuyén gia da di chuyén dén cac tinh Vinh Phic, Pa Ning, Ha
Noi, Bic Giang...khi trong doan da c6 ngudi mac COVID-19, tir day dich bat
dau lay lan 6 Da Ning, Ha Noi, Vinh Phuic. Trong giai doan nay, bién thé AY.57
lru hanh phd bién trén khip cac tinh/thanh phd va d3 gy ra cac dot bung phat
16n & Bic Giang va Ha Noi.

Thuyec hién chinh sach kiém so4t nghiém ngit duoc ap dung trong lan séng
dich tht 4 tai Viét Nam voi viéc han ché di chuyén noi dia cing véi viéc kiém
soat bién gidi chat ché c6 thé 1a yéu td quyét dinh 1am cho bién thé AY.57 tap
trung chit yéu ¢ Viét Nam va gidi han & céc tinh/ thanh phd. Cac virus luu hanh
tai Viét Nam mang day du cac dot bién quan trong ctia bién thé Delta 1a D614G,
L452R, P681R, T478K va c6 thém céac dot bién dic trung D142G trén protein
S, P380S trén ORF1la, cung véi cac dot bién khéc trén protein M, ORF3a, ORF
7a, ORF 8, ORF 9b tao nén bién thé AY.57.

Nghién ciru xac dinh sy tién hod ctia bién thé Delta (B.1.617.2) thé hién
su phan tach thanh 3 dong 21A; 211 va 21J twong dwong v6i 9 bién thé (AY.54;
AY.57; AY.60; AY.75; AY.80; AY.23; AY.79; AY.85; AY.122) luu hanh tai
Viét Nam, trong do bién thé AY.57 dugc xac dinh 12 bién thé dic trung cho
Viét Nam. Bién thé AY.57 dugc GISAID ghi nhan lan dau tién phat hién tai
Viét Nam (thang 4/2021) va sau d6 duoc ghi nhén tai cac nudc khac trén thé

gidi [84, 112]. Sy da dang di truyén ctia bién thé Delta ciing dugc thé hién khi
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phan tich cdy phat sinh chung loai cho thiy c6 sy phan nhom 13 rang theo
tinh/thanh phé, tuy nhién van cé su giao thoa cua cac bién thé trong cac dia
phuong xay ra dich. Sy xuat hién cic dong cling nhu sy tién hod phéan tach dong
ctia bién thé Delta phan anh quy mé dich SARS-CoV-2 tai Viét Nam trong thoi
giai doan thang 5-12/2021. D6 1a mot lan séng dich 16n nhét véi s6 nhidm 16n
1.727.398 va sd tir vong 32.359 [112], dich xuat hién trén toan qudc va gay hau
qua nang né tai khu vuc phia Nam, dic biét tai thanh phd HO Chi Minh.

Bang 4. 1. Ngudn gbc cac bién thé Delta hru hanh tai Viét Nam [86, 112]

Ty 1¢ lru hanh theo qudc gia,

Bién thé Noi xuét hién dau tién
) 2021
B.1.617.2 B.1.617 Indian lineage An Do 79%, UK 5%, USA 3%
AY.23 B.1.617.2.23, Singapore, Indonesia 31%, Singapore 28%,
' Indonesia lineage Malaysia 14%
AY .54 B.1.617.2.54, USA lineage USA 97%, An bo 1%, Canada 1%
AY 57 B.1.617.2.57 Viet Nam Viét Nam 83%, USA 4%, Germany
' lineage 4%,
AY.60 B.1.617.2.60, European Dan Mach 27%, Thuy Sy 18%, Duc
' lineage 9%
AY 75 B.1.617.2.75, USA, USA 81%, Thuy Pién 8%, An Do
' European lineage 2%, Phap 1%, Birc 1%
) Malaysia 59%, USA 11%,
B.1.617.2.79, Malaysia ] y
AY.79 i Indonesia 10%, Thai Lan 7%,
lineage .
Singapore 4%
B.1.617.2.80, European ,
AY.80 ] Pan Mach 80%, Btrc 4%, USA 3%
lineage
AY 85 B.1.617.2.85, Thailand Thai Lan 83%, Cambodia 7%, Thuy,
' lineage Dién 2%, USA 2%
B.1.617.2.122, European birc 18%, USA 14%, Ban Mach
AY.122

lineage

11%, Phap 7%
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MGdi bién thé da phat trién thanh mot nhanh riéng: AY.23, AY.79 la nhanh
virus luu hanh chinh tai Singapore va Indonesia; AY.54 luu hanh chinh tai My;
AY.57 la nhanh virus lIuu hanh chinh tai Viét Nam; AY.60, AY.75, AY .80,
AY.122 1a céc bién thé virus luu hanh chinh tai Chau Au; AY.85 luu hanh chu
yéu tai Thai Lan (Bang 4.1). Tir cac thong tin ndy, c6 thé xac dinh dugc ngudn
gbc cuia cac bién thé luu hanh tai Viét Nam, dong thoi c6 thé so sanh dugc su

khac biét gitra cac virus luu hanh.

Su da dang cua bién thé Delta dya trén phan tich trinh ty gen thu dugc
trong nghién ctu cling nhu cac trinh ty gen tham khdo tr ngdn hang gen
(GISAID) va cac cong cu phan tich truc tuyén (Pangolin, Nextclade). Chinh
v6i su da dang trong trinh ty gen thong quan su thay ddi nucleotide, axit amin
ma virus c¢6 kha nang tranh dugc hé théng mién dich cta vat chu, ¢ thé dan
dén giam hiéu qua cta viéc str dung vic xin. Hon nita, ti 18 tr vong do virus
Delta gy ra cao gip 2 1an so v6i cac bién thé luu hanh trude d6 [64]. Do vay,
viéc giam sat sy thay doi cia virus trong quan thé nham tim hiéu vé nhirng tac
dong do virus gay ra va lya chon cac virus cip nhat dé san xuét vic xin la rat

can thiét.

Moderna 1a mét trong nhitng cong ty dién hinh ludn cap nhat va phat
trién vic xin thich tng voi sy thay d6i lién tuc cia SARS-CoV-2, dé duy tri
mirc d6 mién dich va hiéu gia khang thé trung hoa. Sau phién ban vic xin dau
tien mRNA-1273, thang 2/2021 Moderna da cong bd chién luoc cap nhat céac
virus vic xin, bao gém ca cac vic xin don gia (monovalent) va vic xin nhi gia
(bivalent) phu hop véi nhiéu bién thé quan tdm ctia SARS-CoV-2. Dén nay,
Moderna di phat trién 6 phién ban vic xin cdp nhat nhu vic xin mRNA-
1273.211 véi 9 @6t bién tai protein S cua bién thé Beta, vic xin mRNA-
1273.214 véi 32 d6t bién tai protein S cua bién thé Omicron. Cac loai véc xin

cap nhat nay s& duoc tiém nhu lidu ting cuong (booster), dugc chimg minh c6
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hiéu gia trung hoa vuot troi so v6i vac xin mRNA-1273, duy tri khang thé trong

6 thang sau khi tiém véi cac bién thé Beta va Omicron [80].

Nghién ctru cua ching t61 da xac dinh dugce dac diém di truyén hoc cua
SARS-CoV-2 luu hanh trong dai dich COVID-19 tai Viét Nam, dac biét xac
dinh duoc sy tién hoa nhanh cta bién thé Delta, cung voi cac dot bién lién quan
dén sy ting kha ning bam gin cua virus vao té bao chu ciing nhu sy nhan 1én
va lay truyén manh ciia SARS-CoV-2. Cac thong tin trén hd trg xay dung chién
lugc phong chéng dich c6 hiéu qua tai Viét Nam ciling nhu chia sé voi cOng
d6ng nghién ctru trén toan thé gioi.

SARS-CoV-2 s& tiép tuc tién hoa va c6 kha nang xuat hién cac bién chung
moi voi dot bién trén gen S. vic xin COVID-19 c¢6 thé can duoc diéu chinh
dinh ky dé ddi pho véi cac bién chiing méi. Viéc nghién ciru va san xuét vic
xin s€ phai lién tuc cap nhat dya trén cac dot bién duoc phat hién. Sy dot bién
lién tuc cua virus yéu cAu mot hé théng giam sat toan cAu manh mé hon, véi
viéc giai trinh ty gen trén dién rong va hop tac qudc té dé phat hién sém cac

bién chung méi, giam thiéu nguy co bung phét dich trén dién rong.

4.3. TINH MOI VA MOT SO HAN CHE CUA NGHIEN CUU

4.3.1. Tinh maoi cua nghién cuu

1. Nghién ciru dau tién cong bd tong thé su luu hanh SARS-CoV-2 tai
mién Bic va mot sd tinh mién Trung Viét Nam giai doan 2020-2021. Két qua
ludn an cung cap thong tin vé dic diém phan tir SARS-CoV-2, cho thiy su
tuong déng cta virus luu hanh tai Viét Nam va trén thé gi61 ¢ cung thoi diém,

khang dinh sy anh huéng mang tinh toan cau ciia SARS-CoV-2.

2. Ty 18 nhiém SARS-CoV-2 tai cong dong trong nghién ciru 1a 1,0% thip
hon ty 1& cong bd cia TCYTTG tai chau Au, Pong Nam A va chau My, 1a bang
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chirng cho chién luoc phong chéng dich COVID-19 tai Viét Nam giai doan
2020-2021 1a hiéu qua.

3. Nghién ctru 1an ddu tién ghi nhan kha ning dao thai cham ctia SARS-
CoV-2 khi ti 1¢ SARS-CoV-2 duong tinh 54,7% & mau thi hai, 21,2% & mau thtr
ba va trén 10% tir mau thir 8 dén thir 10 voi khoang cach 1dy mau 14 4 ngay.

4. Nghién ctru d3 cung cp trinh ty gen SARS-CoV-2 dau tién phan 1ap tai
Viét Nam 1én hé thdng GISAID ngay tir thoi gian ddu cua vu dich (10/2/2020,
3 ngay sau khi thuc hién phéan 1ap thanh cong SARS-CoV-2 trén té bao). Day
1a dir li¢u quan trong vé SARS-CoV-2 cua Viét Nam dugc thé gi61 ghi nhan.

5. Muoi hai dong virus khac nhau cia SARS-CoV-2 thugc nhom virus Vii
Han va 3 bién thé Alpha, Beta, Delta dugc ghi nhan tir két qua cta luan an. Trong
d6, nhom virus Vii Han dugc xac dinh c6 7 dong (19A, 19B, 20A, 20B, 20C, 20D,
20E-EU1; bién thé Alpha c6 dong 20I/501Y.V1, mot dong bién thé Beta
20H/501Y.V2 va bién thé Delta c6 3 dong (21A, 211 va 21J). Bién thé Delta
AY.57 dugc PANGOLIN ghi nhan 1a bién thé dic trung Iuu hanh tai Viét Nam.
Luén 4n lan dau tién ap dung ky thuat giai trinh ty gen thé hé moi (NGS) dé xac
dinh cac bién thé SARS-CoV-2 tham nhdp vao Viét Nam, xac dinh dugc nhirng
bién thé 1a cin nguyén chinh cua bon lan séng dich trong cong dong tai Viét
Nam. Két qua cho théy tinh kha thi cua thuc hién gidm sat hé gen cua virus

bang k¥ thuat NGS.
4.3.2. Mot 56 han ché ciia nghién ciru
Mot sb han ché cua nghién ctru dugce chiing t61 xac dinh nhu sau:

Thir nhat, s6 lugng mau nghi nhiém SARS-CoV-2 trong giai doan thang
1/2020-8/2020 duoc chia theo 28 tinh/thanh phd, tuy nhién c6 ca thong ké tir
Bénh vién Bach Mai, Bénh vién Bénh Nhiét dé1 Trung wong. Tai thoi diém dau

dai dich, nhiing bénh nhan c¢6 tri¢u chiing tang nang nhdp vién duogc chi dinh
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diéu tri tai 2 bénh vién & Ha Noi, voi sb luong mau nhiéu, thong tin trén phiéu
thu thap mau khi toi Phong thi nghiém con thiéu hyt. Vi vay, nhom nghién ctru
khong c6 di thong tin bénh nhan diéu tri tai bénh vién thudc cac tinh/thanh phd

nao.

Thtr hai, nghién ctru xac dinh gié tri Ct va tai lugng virus trong mau bénh
pham 1am sang trong giai doan dau dai dich (1/2020-8/2020), so sanh giita
nhom nhép canh va cong dong trong nudc. Tuy nhién, nghién ciru chua thuc
hién phan tich va so sanh tai lugng virus tai 3 lan song dich tiép theo vo1 su
xuét hién cac bién thé Alpha, Beta va Delta dé du doan doc luc va kha nang lay

truyén cua virus.

Tht ba, nghién ctru chua phan tich so sanh cac mau thu thip o nhiing
truong hop nhéap canh tai khu cach ly voi cac virus luu hanh tir nhitng nuée
nhap canh vio Viét Nam trong cung thoi gian. Han ché nay do hé thong
GISAID tiép nhan trinh ty h¢ gen cta cac nudce trén thé gi61 mudn hon rat nhiéu
s0 v6i thoi gian virus duge phat hién nén nhom nghién ciru chua ¢ co hoi tiép

can voi cac thong tin trinh ty mong muon trong thoi gian nghién ciru.

Thtr tu, nghién ctru chua lién két duoc cdc mau bénh phﬁm v6i biéu hién
1am sang, vi vay chua thé phan tich sdu cac dot bién lién quan dén ting tinh
trang bénh nang hoac tir vong. Han ché nay cling do diéu kién khach quan khi
cac don vi glri mau chu yéu tir Trung tAm kiém soét bénh tat tinh nén cac thong

tin vé bénh canh 1am sang chua dugc coi trong.
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KET LUAN

1. Ty 1é dwong tinh SARS-CoV-2 trong cic miu thu thip tai mién Bic
Viét Nam bing phwong phap Realtime RT- PCR, 2020-2021

Trong 8 thang dau cta dai dich COVID-19 (1/2020-8/2020), ty 1& nhiém
SARS-CoV-2 tai 28 tinh/thanh phé mién Bic va mot s6 tinh mién Trung Viét

Nam 14 1,0% vé6i 251 mau duong tinh.

Két qua ghi nhan kha niang dao thai cham cia SARS-CoV-2 khi ti 1¢
SARS-CoV-2 duong tinh 54,7% & mau thi hai, 21,2% & mau thir ba va trén 10%

tir mau thr 8 dén thir 10 véi khoang cach 1y mau 14 4 ngay.

Gia tri Ct va tai lugng virus dugc tién hanh nhu mot cong cu dé du doan
doc luc cua virus. Gia tri Ct trung binh cta mau bénh phém duong tinh la 28
chu ky (IQR 22,3-32, 14-38). Gia tr1 tai lugng virus trung binh 1a 8,4.107
copies/ul (IQR: 2,29.106 - 1,83.109 copies/ul, 1.95.103 —4.95.1011), trong do
tai luong virus & mirc cao co thé dong vai trd canh bao dé bt dau qua trinh

cach ly nham giam kha nang lay truyén SARS-CoV-2.

C6 mbi twong quan chit ché giira gia tri Ct va ty 1¢ duong tinh trong nudi
cdy virus, cho thiy rang gia tri Ct c6 thé dugc str dung lam mot tiéu chi xéac

dinh kha ning iy nhiém SARS-CoV-2 trén ngudi.

2. Pic diém phan tir cia SARS-CoV-2 tai mién Bic va mién Trung

Viét Nam, 2020-2021

Trong giai doan 2020-2021, 12 dong virus khac nhau cia SARS - CoV-2
thuéc nhém virus Vi Han va 3 bién thé Alpha, Beta, Delta dugc ghi nhén.
Trong d6, nhém virus Vi Han dugc xac dinh ¢6 7 dong (19A, 19B, 20A, 20B,
20C, 20D, 20E-EU1; bién thé Alpha (201/501Y.V1) va bién thé Beta
(20H/501Y.V2) ¢6 1 dong va bién thé Delta c6 3 dong (21A, 211 va 21J).
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Trong nim 2020, dong 20B luu hanh chu yéu véi 11 axit amin dot bién
trén protein S, trong d6 c6 dot bién D614G 1a dot bién quan trong gitip protein
S 6n dinh hon, gan chit vao ACE-2 lam ting kha nang lan truyén virus trong
quan thé. Pay ciing 1a nguyén nhan chinh cta hai vu dich trong cong dong tai

Hai Duong va Da Ning nim 2020.

Bién thé Alpha/201 c6 ngudn goc di truyén tir dong 20B véi 40 axit amin
dot bién trén protein S da tach nhanh dé tao thanh mot nhom riéng biét. Trong
cac vi tri dot bién, sy thay doi tai vi tri N501Y da lam thay doi mién lién két
ctia protein S v&i thu thé ACE-2 trén té bao biéu mo dudng ho hap, dén dén
kha ning 13y truyén cao hon so véi cac virus trude do. Bién thé Alpha/20I 1a
cin nguyén cua 5 chum ca bénh giy vu dich tai 4 tinh/thanh phd Pa Nang, Hai
Duong, Quang Ninh, Ha Nam twr thang 1/2021-4/2021.

Bién thé Delta voi 3 dong 21A, 211 va 21J duoc ghi nhan tir cudi thang
4/2021. Cac virus Iuu hanh tai Viét Nam mang day du cac dot bién quan trong
cua bién thé Delta 1a D614G, L452R, P681R, T478K va c6 thém cic dot bién
dic trung D142G trén protein S, P380S trén ORF1a, ciing v6i cac dot bién khac
trén protein M, ORF3a, ORF 7a, ORF 8, ORF 9b tao nén bién thé AY.57. Bién
thé Delta/AY.57 (90,5%) chiém wu thé, da dugc Pangoli ghi nhan 1a mot dong

virus ddc trung luu hanh tai Viét Nam.
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KHUYEN NGHI

Tir nhitng két qua nghién ciru trén chung toi dwa ra mot s6 khuyén nghi

sau.:

1. Phét trién chién luoc giam sat SARS-CoV-2 thong qua giai trinh ty gen
thé hé méi (NGS): Xay dung va trién khai mot hé théng giam sat gen dé
theo ddi sy tién hoa va bién d6i cia SARS-CoV-2. Piéu nay s& cho phép
Viét Nam tiép can voi hé thong giam sat dich toan cau, giup phat hién
som cac bién thé méi, danh gia sy 1y lan trong cong dong, va tdi uvu hoa

céc bién phap phong chéng dich.

2. Phan tich méi lién quan giita bénh canh 1am sang va su thay ddi trong hé
gen SARS-CoV-2 tai Viét Nam: Can thuc hién nghién ctru chuyén siu
vé su lién hé gifra cac biéu hién 1am sang cua bénh nhan COVID-19 va
cac dot bién trong hé gen virus. Dac biét, nghién ctru cac dot bién c6 thé
gy anh huong dén mirc d6 nghiém trong ctia bénh va ty 18 tir vong s&
gitip cung cap co sé khoa hoc dé phat trién cac phuong phéap diéu tri hiéu
qua hon va diéu chinh cac chién luoc y t& phi hop véi tinh hinh dich

bénh trong nudc.
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Quy trinh ky thudt real-time RT-PCR phit hié¢n M3 s6: NV05-VR02-QT5.5.5

nCoV (SARS-CoV-2) Ngay hiéu luc: 30/01/2020
QLCL : Quén ly chat leong
VSDTTU : V& sinh dich t& Trung wong
S. Nguyén ly

Real-time RT-PCR TagMan 14 mot phuong phéap in vitro dé téng hop va dinh luong
twrong d6i/tuyét d6i (néu c6 gam chuin ngoai) mot trinh ty x4c dinh ARN.

Vi ARN khong thé 1am khudn mau truc tiép cho PCR nén trudce tién, nd dugce phién
mi nguoc (RT) dé trd thanh ADN b6 trg (cDNA). Real-time PCR str dung hai doan moi
(primer) ddc hiéu véi chudi bd tro dé tng hop chudi nhd enzyme taq polymerase va
mot hodc nhiéu dau do (probe) dic hiéu nam giita hai doan mdi dé dinh luong. Théng
thurong, ddu do mang huynh quang & mot ddu (chat mang - reporter-5°) va chat chan &
dAu kia (quencher-3), do hai chat niy & gan nhau (khoang 18-35 nucleotide) nén chit
huynh quang truyén nang lwong téi chat chin chit khong phat quang nén ta khong thu
dugc tin hi€u huynh quang.

Khi phan tmg bit du, sau giai doan bién tinh ADN, & giai doan gin mdi, ¢ mdi va
dau do déu gén dac hiéu vao-ADN dich. Qua trinh téng hop chudi dugc thyc hién tir vi
tri cac mdi va khi taq polymerase cham vao ddu do thi hoat tinh 5°-3’exonuclease cia
enzyme ndy ph4 hity dau do, tich chat mang khoi chat chin nén giai phong chit huynh
quang & trang thai tu do va phat quang. May s& do tin hiéu phat quang nay sau mdi chu
ky nhiét. Lwong ting trung binh nhan chit huynh quang twong tmg véi lrong ting cap
s6 mil ctia san phdm va dugc sir dung dé x4c dinh chu ky ngudng (Ct) cua mdi phan
mg. Trong real-time PCR, giai doan gén mdi va tong hop chudi c6 thé gop lam mot nén
chu ky nhiét chi thuong c6 hai budc. Khi cac giai doan cia real-time RT-PCR dugc thuc
hién két hop trong mdt 1an lam phéan g thi goi 13 real-time RT-PCR mét budc (one
step).

6. An toan

Tuén tht nguyén tic thyc hanh ATSH c4p 2 theo cap d6 nguy co ciia tic nhan tuong
tmg véi ki thuat thyc hién theo quy dinh trong S6 tay an toan do Vién VSDTTU ban
hanh (m3 sb: STAT).

7. Pac trung ky thuat

- P06 dac hi€u: 100%
- D) nhay: 99%

Han che:

+ Am tinh gid do sy ¢ mét cia mdt so yeu to e che co trong mau
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Quy trinh ky thuiit real-time RT-PCR phit hign M3 s&: NV05-VR02-QT5.5.5
nCoV (SARS-CoV-2)

Ngay hiéu luc: 30/01/2020

8. Nguyén vit ligu va trang thiét bj

+ Duong tinh gia do san pham khong dic hiéu

+ C6 kha nang bi tap nhiém trong qua trinh lam

8.1. Nguyén vat li€u
8.1.1. Sinh phém, ho4 chat
Sinh phim tach chiét RNA/DNA: theo quy trinh NV05-VR-QT5.5.02

Sinh phim khuéch dai: SuperScrip™III Platium One-Step: Thermo Fisher
11732-088/11732-020 hodc TaqPath™ 1-Step RT-qPCR Master Mix, CG:
A15299/A15300 hodc QuantabiogScript® XLT One-Step RT-qPCR
ToughMix: 95132-100/95132-500.

Mbi (primer)— Piu do (probe) chén dodn: -

+ Cac 6ng mdi va probe riéng biét dugc tong hop theo trinh tu mdi ctia phong thi

nghiém chuan thirc ctia T6 chirc Y t& Thé gi6i Charite — Berlin (World Health

Organization - Diagnostic detection of 2019-nCoV by real-time RT-PCR (Berlin,
Jan 17th, 2020)):

STT Tén moi Trinh tw
RdARP_SARSr-F2 | GTGARATGGTCATGTGTGGCGG
1 | RARP gene | RARP_SARSr-R1 | CARATGTTAAASACACTATTAGCATA
RARP_SARSr-P2 | FAM-CAGGTGGAACCTCATCAGGAGATGC-BBQ
E_Sarbeco_F1 ACAGGTACGTTAATAGTTAATAGCGT
2 E gene E_Sarbeco_R2 | ATATTGCAGCAGTACGCACACA |
E_Sarbeco_P1 FAM-ACACTAGCCATCCTTACTGCGCTTCG-BBQ
N_Sarbeco_F1 CACATTGGCACCCGCAATC
3 N gene N_Sarbeco_R2 GAGGAACGAGAAGAGGCTTG
N_Sarbeco_P1 FAM-ACTTCCTCAAGGAACAACATTGCCA-BBQ

W: A/T, R: G/A; M: A/C ; FAM, 6-carboxyfluorescein, BBQ, blackberry quencher

Hoac

+ B mdi LightMix SarbecoV E-gene plus EAV control (TibMolBiol - Dirc) gdm
cac thanh phan: H6n hop mdi va dau do khuéch dai phat hién gene E, gen RdRp SARS-
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.ﬁ’", Quy trinh ky thut real-time RT-PCR phdt hi¢gn ~ M3 s6: NV05-VR02-QT5.5.5

nCoV (SARS-CoV-2) Ngay hiéu luc: 30/01/2020

CoV-2; Ching dwong; Noi ching.

Piéu kién bao quan vat tu: theo hudng din tai quy trinh quan 1y hang hoa QL04-
Qbo02.

8.1.2. Vat tu t1€u hao

8.2.

Tuyp vb tring cac thé tich 1.5 ml, 1.7 ml, 1.8 ml, 2.0 ml

Tuyp 2.0 ml ndp xody bao quan miu & -70°C

Ong phén {ing real time va nép ddy thé tich 0.1 ml hozc phién nhyra 96 giéng thé
tich 0.1ml/giéng c¢6 nap/miéng phu riéng ting phién.

Pau con ¢6 loc, vo tring va khong c6 nuclease cac thé tich: 10 pl, 20 pl, 30 pl,
100 pl, 200 pl, 1000 pl.

Git dé tuyp

Gang tay khong bot céac kich cd.

Khay lanh

Mang

Vat tu ti€u hao ri€éng cho may tach chiét tu dong

Gidy thdm

Vin phong pham: bl'lt,l gidy

Piéu kién bao quan vt tu: theo hudng din tai quy trinh quan Iy hang hoa QL04-
Qbo2.

Trang thiét bi

May tach chiét tu dong <tén may, ma> (néu cb)

May real-time PCR: Xem hudng dan st dung theo quy trinh NV05-VR-QT5.3.08
May spindown: Xem hudng dan st dung theo quy trinh NV05-VR-QT5.3.10
Ta an toan sinh hoc: Xem hudng dan sir dung theo quy trinh NV05-VR-QT5.3.01
Tt thao tac PCR: Xem huéng dan st dung theo quy trinh NV05-VR-QT5.3.01
May lic: Xem hudng din sir dung theo quy trinh NV05-VR-QT5.10

Ta lanh: Xem hudéng dan sir dung theo quy trinh NV05-VR-QT5.3.15

Tt lanh Am: Xem hudng din st dung theo quy trinh NV05-VR-QT5.3.14.
Micropipet cac ¢: 10 pl, 100 ul, 200 pl, 1000 pl: Xem hudng dan sir dung theo
quy trinh NV05-VR-QT5.3.11
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Quy trinh kj thut real-time RT-PCR phit hi¢n ~ M3 s6: NV05-VR02-QT5.5.5
nCoV (SARS-CoV-2) Ngay hiéu luc: 30/01/2020

- Hé thong céc thiét bi-vin phong: may tinh, may in, diéu hoa, may barcode (néu
¢6), phan mém quén ly théng tin phong xét nghiém (néu c6) ...
- Céc trang thiét bi khac (ban xét nghiém, may loc nudc...)
- Piéu kién bao quan: theo huéng dan tai quy trinh quén 1y trang thiét bj tai QL04-
Qbo1.
8.2.3. Chitng chuin
- Chung duong: ARN tach chiét tir chiing SARS-CoV-2 phan 13p tai PTN
- Ching am: nudce dung cho sinh hoc phan tir
- Ching am tach chiét: dung dich méi truong Vén chuyén vi 1t va dugc tach chiét
cling véi mau bénh phim
9, Kiém so4t chit lugng
9.1. Yéu td 4nh huéng
Céc yéu td anh huéng truc tiép dén két qua xét nghiém bao gdm: Céc yéu té 4nh
huéng trye tiép dén két qua xét nghiém nhu: 14y bénh phim khéng ding thoi
diém hoidc khong dung k¥ thuat, sinh phém ho4 chét con han/hét han, thiét bi hiéu
chuan/khong hiéu chudn, didu kién méi trudng virgt ngudng yéu cau vé& do dm
ho#c nhiét @9, tay nghé ctia nhan vién phong xét nghi¢m, mac d9 tuln thu quy
trinh xét nghiém.
9.2, Kiém sodt nguyén vit lidu, trang thiét bi va diéu kién moi truong
- Céc nguyén vat liéu trude khi dwa vao st dung di duoc kiém tra chét luong.
- Céc ti lanh phéi dugc theo ddi nhiét do hang ngay va trong gidi han cho phép.
- Céc trang thiét bi dwoc bio dudng dinh ky va trong thdi han hidu chuin (néu phu
hop).
- Piéu kién mdi trudng cua PTN phdi trong gidi han cho phép.
9.3. Kiém so4t mau bénh phim
- Loai mau: dam bao chit hrong theo yéu ciu tai quy trinh thu thap, van chuyén,
bao quan bénh phim theo NV05-VR-QT5.4.1
- Tiéu chi loai bé: Theo muc 8 trong quy trinh NVOS-VR-QTSA. 1.
9.4, Kiém soat miu ching
- Chitng Am: phai cho két qua 4m tinh d6i v6i k§ thuat realtime RT-PCR
Trang 5/14




.‘@ Quy trinh kyf thut real-time RT-PCR phdt hi¢gn ~ M3 s6: NV05-VR02-QT5.5.5
) nCoV (SARS-CoV-2) Nagdy hiéu luc: 30/01/2020

—

Chimng duong (PC): Ngudng gia tri Ct ca ching duong
+ GenE gia tri Ct <35
+ Gen RdRp gia tri Ct <35
+ Gen N gia tri Ct <35
9.5. Chuong trinh ngoai kiém
- Tham gia chuong trinh ngoai kiém: Tham gia ngoai kiém cia WHO vé chén doan
SARS-CoV-2 realtime RT-PCR (1 lan/nim)
10. N¢i dung
10.1. Luu dd

Buéc | Trach nhi€ém ' Trinh ty thyc hién Tai li€u

NV05-VR-
QT5.4.1
NV05-VR-
QT5.4.1-
BMO1

Chuan bi mau va quén ly dit

1 Nhién vién PTN A . X
li€u ciia mau

NV05-VR-
. Téch chiét vat liéu di truyén QT5.5.2
hén vién PTN NV05-VR-
QT5.2.02-
| BMO1

\4

)
Z

l NV05-
‘ VRO02-
Thyc hign phan tmg QT5.5.5
Realtime RT-PCR

NV05-

VRO2-

3 | Nhan vién PTN l l QT5.5.5-
BMO1
NVO05-
VRO2-

QT5.5.5-
BMO02
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Quy trinh kj thut real-time RT-PCR phit hién
nCoV (SARS-CoV-2)

M4 s6: NV05-VR02-QT5.5.5

Ngay hiéu luc: 30/01/2020

Nhan vién PTN
Trudéng PTN

Phong khir
nhiém/TTPBCL

Nhan dinh
két qua

Khir nhi€m,
xtr Iy mau

NVO05-

VRO2-

QT5.5.5

NVO05-

VRO02-
QT5.5.5-

BMO03
Quy trinh

QL09-QT11

Nhan vién PTN

Quén ly dit liéu xét
nghiém; Tra két qua

NVO05-
QT5.8.01

NVO05-
QT5.8.01-
BMO1

10.2. Cac budc thyc hién
10.2.1 Chuén bi mAu va quan Iy dit liéu ciia miu

Mau di duoc kiém tra va tiép nhan theo theo NV05-VR-QT5.4.1

10.2.2 Téch chiét vt liéu di truyén

Lap danh sach va nhép dit liéu/thdng tin cic mAu trudc khi xét nghiém: Nhéan
vién PTN nhép thong tin danh sach cac mau s& thuc hién xét nghiém. Cac théng
tin bao gdm/theo méu: Phiéu yéu ciu xét nghiém NV05-VR-QT5.4.01-BM01

Xir Iy mAu ban dau: thuc hién tach chiét vat liéu di truyén

- Thuc hién tai khu vuc/phong tach chiét vat lidu di truyén cua phong thi nghiém.
- Thuec hién tach chiét vat liéu di truyén theo quy trinh: NV05-VR-QT5.5.2

10.2.3. Phan tng Realtime RT-PCR/PCR

10.2.3.1. Chuén bi mdi va probe theo ndng db st dung;
Thyc hién tai khu vire/phong pha sinh pham ctia phong thi nghiém.
Nbng d6 mdi tinh theo don vi (X) nmole (ghi trén tuyp mdi dong khd)

10.2.3.2 Chuan bi sinh phim thyc hién phan @mg Realtime RT-PCR/PCR

Tré lai nudce khiy ion (X x10) ul dé dat ndng d6 gbc 100 uM

Nong d6 mdi sir dung 10 pM duoc pha tir néng d6 gbc 100 pM (pha logng 1/10)

Chia ra c4c tuyp c6 thé tich 300 -500 pl/1 loai mdi, probe va béo quéan tai -20°C
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‘ W\ Quy trinh kj thudt real-time RT-PCR phdt hiégn M4 s6: NV05-VR02-QT5.5.5
jg,.ﬂ! nCoV (SARS-CoV-2) Ngay hiéu luc: 30/01/2020

- Thuec hién tai khu vuc/phong pha sinh phdm ciia phong thi nghiém.

Thanh phan phan ing
Sti dung SuperScrip ™11 Platium One-Ste
Gen E
' S6 lwgng phén Gmg (N
Theé tich ' o g(’) < 5
- . V6iN tir 10 tré 1€n, N = s0 mau Theé tich
Sinh pham 1 mau L .
wl) +10% s0 mau (lam tron) can pha
Neéu so mau dudi 10, N=s6 mau +1
2x Reaction Mix 125 & g RSN
MgS04 0.4 0.4xN
Moi xudi, 10uM
1 1.0xN
(E_Sarbeco F1)
Mbi ngugc, 10uM
£ " 1 1.0 xN
(E_Sarbeco R2)
Probe, 10uM
© 0.5 0.5xN
(E_Sarbeco P1)
SSIII/Taq EnzymeMix 1 1.0xN
Nudc cit tinh sach 3.6 3.6xN
ARN mau 5
Tong 25
Gene RdRp va N
. S6 lwgng phan vng (N) .
. The tich 1 ) . x The tich
Sinh pham . Vi N tir 10 tré 1€n, N = sd mau \
mau (pl) o can pha
: +10% s0 mau (lam tron)
2x Reaction Mix 12.5 12.5xN
MgSO4 0.4 0.4xN
Moi xudi, 10 uM 1.5 1.5xN
MGdi nguoe, 10 uM 2.0 2.0 xN
Probe, 10 uyM 0.5 0.5xN
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@ Quy trinh kj thudt real-time RT-PCR phdt hi¢gn ~ M4 s6: NV05-VR02-QT5.5.5

nCoV (SARS-CoV-2) Ngay hiéu luc: 30/01/2020
SSIII/Taq EnzymeMix 1  1.0xN
Nuéc cit tinh sach 2.1 2.1xN

ARN méu 5 ..

Téng 56 25
Mbi gen RdRp (RdRP_SARSr-F2, RARP_SARSt-R1, RARP_SARSr-P2)
Mbi gen N (N_Sarbeco_F1, N_Sarbeco R2, N_Sarbeco P1)

Chu ky nhiét
Nhiét dg (°C) Thoi gian Chu ky lap
55 10:00
94 03:00
94 0:15 ;
= 530 45 chu ky

St dung TaqPath™ ]-Step RT-gPCR Master Mix, CG

Gen E
) So lugng phan dng (N) .
. Thé tich 1 o ) . Thé tich
Sinh pham . Véi N tir 10 trd 1€n, N = s0 mau .
mau (pl) L can pha
+10% s0 mau (lam tron)
TaqPath master mix 5 5xN
Moi  xubi, 10 pM
1 1.0xN
(E_Sarbeco F1) ,
Moi nguoe, 10 puM
sie : 1 1.0 xN
(E_Sarbeco R2)
Probe, 10 uM
0.5 0.5xN
(E_Sarbeco P1)
Nudc cit tinh sach 7.5 7.5xN
ARN miu 5
Téng sb 20

Gene RdRp va N
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.ml, Quy trinh kj thuit real-time RT-PCR phdt hi¢n M3 s6: NV05-VR02-QT5.5.5

ALls) nCov(saRS-Cov-2) Nagdy hiéu luc: 30/01/2020
. . S6 lugng phan tng (N) X .
. The tich 1 mau » . ) e The tich can
Sinh pham Véi N tir 10 trd 1én, N = sO mau
(ul) L. pha
+10% s0 mau (lam tron)

TaqPath master mix 5 5xN

Mdi xudi, 10 pM 1.5 1.5xN

Mdi nguoc, 10 pM 2.0 2.0 xN

Probe, 10 uM 0.5 0.5xN

Nude cit tinh sach 6 6xN

ARN méu 5 .

Tf‘)ng 56 20

M0oi gen RARp (RARP_SARSr-F2, RARP_SARSr-R1, RARP_SARSr-P2)
Mbdi gen N (N_Sarbeco F1, N Sarbeco R2, N Sarbeco P1)

Chu ky nhiét
Nhiét dg (°C) Thoi gian Chu ky lap
25 2:00
50 15:00
95 02:00
95 0:15 .
53 0:30 45 chu ky

St dung QuantabioqScript® XLT One-Step RT-gPCR ToughMix

Gene E
. i S6 lwgng phin tng (N) )
, Thé tich 1 mau o ) « x  Theétich
Sinh pham Vi N tir 10 trd 1én, N = s0 mau .
(ul)  x can pha
+10% s0 mau (lam tron)
Quantabio mix 10 5xN
Moi xubi, 10 pM
1 1.0xN
(E_Sarbeco F1)
Mbi nguoc, 10 puM |
EERE t 1 1.0 xN

(E_Sarbeco R2)
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@ Quy trinh ky thut real-time RT-PCR phiit hi¢n

M4 s6: NV05-VR02-QT5.5.5

nCoV (SARS-CoV-2) Ngay hiéu luc: 30/01/2020
Probe, 10 uM
0.5 0.5xN
(E_Sarbeco P1)
Nuéc cit tinh sach 7.5 7.5xN
ARN miu 5 o
Tf’ing sb 25

Gene RdRp va N

Sinh phim

Thé tich 1

mau (uL)

So Iwgng phéan tng (N)

e o . Thé tich cin
V61 N tir 10 trd 1€n, N = s6 mau

N pha
+10% s6 miu (1am tron)

TaqPath master mix 10 5xN
Mdi xudi, 10 pM 15 1.5xN
Mdi nguoe, 10 uM 2.0 2.0xN
Probe, 10 uM 0.5 0.5xN
Nuéc cit tinh sach 6 6xN
ARN mau 5

Tong s6 25

Mbi gen RdRp (RARP_SARSr-F2, RARP_SARSr-R1, RARP_SARSr-P2)

Mobi gen N (N_Sarbeco_F1, N_Sarbeco_R2, N_Sarbeco P1)
Chu ky nhiét
Nhiét d¢ (°C) Thoi gian Chu ky lap

50 10:00

95 01:00

95 0:15

45 ky
58 0:30 chu ky

Stk dung SuperScrip ™11 Platium One-Step va by moi LightMix SarbecoV E-gene plus

EAV control (TilMolBiol - Piic)

Thanh phin phdn ieng
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Quy trinh kj thudt real-time RT-PCR phit hi¢n M3 s6: NV05-VR02-QT5.5.5

._B;_l:"’ nCoV (SARS-CoV-2) Ngay hidu luc: 30/01/2020
Gene E
. S6 lwgng phan tng (N) ] .
, The tich 1 L A . The tich can
Sinh pham " Véi N tir 10 trd 1€n, N = s0
mau (pl) . L pha
mau +10% s0 mau (lam tron)
2x Reaction Mix 12.5 12.5xN
MGdi - Probe 0.5 0.5xN
SSIII/Taq EnzymeMix 1 1.0xN
Nudc cat tinh sach 6 6xN
ARN mau 5 '
Téng s6 29
Chu ky nhiét
Nhiét dg (°C) Thoi gian Chu ky lip
55 3:00
95 00:30
95 0:03 ‘
%0 012 45 chu ky

10.2.3.4. Tra mau va chay may

- Thuyc hién tai khu vue/tt thao tac PCR danh cho tra mAu ctia phong thi nghiém.

- Chuin bi biu miu két qud xét nghiém Realtime RT-PCR/PCR (VRS.5-
QTKTO02.BMEO1).

- Cho 5ul mau ARN bénh phdm vao tuyp chira hdn hop phan tmg realtime RT-
PCR, ly tdm nhanh va giit trong gié lanh.

- Khi tra mAu phai nhap ma s6 mau vao so dd vi tri.

- Dit cac tuyp vao may, cai dit/khoi dong chuong trinh theo yéu cau xét nghiém.

- Tao tén tép va luu giit dit lidu.

- Ghi chép mi thiét bj sir dung, ngay sir dung vao biéu mau.

- Theo dbi trong qué trinh may chay, phat hién va xt 1y su ¢b (néu co).

10.2.4. Nhén dinh két qué va xi Iy miu

10.2.4.1 Poc va nhan dinh két qua
- Két qua duogc chép nhén khi:

+ Chirng am: khong c6 tin hi¢u huynh quang.
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Quy trinh ky thuit real-time RT-PCR phiit hi¢n Mi sb: N V05-VR02-QT5.5.5
nCoV (SARS-CoV-2) Ngay hiéu luc: 30/01/2020

+ Chirng am tach chiét: khong c6 tin hiéu huynh quang.

+ Chimg dwong tin hi¢u huynh quang gen E duoc thu nhan trude hogc tai chu ky thi
32 cua phan ing.

+ Ching duong tin hi¢u huynh quang gen RdRp duoc thu nhan trude hoic tai chu ky
thir 35 cla phan ng.

+ Chimg duong tin hi¢u huynh quang gen N dugc thu nhan truée hoic tai chu ky
thit 35 cla phéan {ng.
Nhan dinh két qua:

- Mau duong tinh: Tin hiéu huynh quang duoc thu nhan trude hodc tai chu ky thir
32 ciia phan img gene E (dudng cong tuyén tinh). Trong trudng hop can thiét,
can phai c6 thém két qua gen RdRp hodc N thi tin hi¢u huynh quang gen E, RdRp
va N thu nhén truede hodc tai chu ky thir 35 cita phan ting.

- Mau Am tinh: sy xuét hién san phim PCR & céc vi tr khong ddc hiéu hodc khong
c6 sy hién dién ctia san phim PCR

- Mau nghi ngd: Gen E ¢6 tin hiéu huynh quang dugc thu nhan sau chu ky 32 dén
chu ky 38 ctia phan mg. Mau bénh pham s& dwoc thyc hién tiép theo véi gen
RdRp va/hoac gen N.

+ Trudng hop 1 trong 2 gen duong tinh, miu duge x4c dinh duong tinh

+ Truong hop 2 gen 4m tinh, mau s& duge: Lip lai tir bude tach chiét may,

ho#c 14y 1ai bénh phém sau 48h ké tir 13n 14y mAu trude.

10.2.4.2. Khit nhiém va xir Iy mau
10.2.4.2.1 Khir nhiém sau xét nghiém

- Khir nhiém tai PTN:
+  Khu vyc lam viéc: QL0O7-QT05
+ Trang thiét bi: QL04-QT01
+ MAu bénh pham: <tuy theo timg PTN>
- Xir ly rac thai: Xem huéng dan phén loai va xit 1y chit thai muc 8.3 (STAT) va
quy trinh “Thu gom va xit ly chit thai 1dy nhiém” (mé s6: QL09-QT11).
10.2.4.2.2 Luu giit, bdo quan méiu

- Mau bénh pham sau khi xét nghiém s& duoc Ivu giit tai PTN - Vién VSDTTU.
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nCoV (SARS-CoV-2)

Quy trinh kj thudt real-time RT-PCR phdt hién

M sb: NV05-VR02-QT5.5.5
Ngay hiéu luc: 30/01/2020

- Xem quy trinh luu giit m4u sau xét nghiém NV05-QT5.7.01.

. . Thoi gian luu
Mau Diéu kién _ .
(sau khi tra két qua)
Bénh pham dwong tinh -70°C 10 ndm
Bénh phdm am tinh 4°C 7 ngay
Mau sau tach chiét -20°C hoiic -80°C 3 thang

10.2.4.

2.3. Huy mau

Mau bénh pham hét thoi gian bao quén hoic khéng dung trong xét nghiém s&
dugc huy theo tiéu chuén an toan sinh hoc cta luat so tai (trong nudc/ndi bd) va
theo hé thdng quan 1y chét luong.

Xem quy trinh tiéu hily bénh pham NV05-QT5.7.02.

10.2.5. Quén 1y dir liéu va tra két qua

In ban tra 101 két qua

Xuit dit liéu

Nhap dit lidu vao hé théng thong tin PTN

Tra két qua xét nghiém

11. Phy lyc va biéu méu

STT Tén phu luc, biéu mau M3 sb
B- A x h A . ' .
1 i€u mau pha moi realtime RT-PCR SARS NV05-VR02-QT5.5.5-BMO1
CoV-2
Biéu mAu pha sinh pham realtime RT-PCR
2 5- -QT5.5.5-
SARS-CoV-2 NV05-VR02-QT5.5.5-BM02
Biéu mAu két qua xét nghiém realtime RT-
3 PCR SARS-CoV-2 NV05-VR02-QT5.5.5-BMO03
4 | Biéu mau tach chiét ARN tir mau bénh pham | NV05-VR-QT5.2.02-BM01
5 | Biéu mAu tra 10 két qua xét nghiém NV05-QT5.8.01-BMO01
12. H? sor
STT Tén hd so bon v~; Ieu Hinh thiwe | Thoi gian
triv Iuwu lueu
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@ Quy trinh kj thugt real-time RT-PCR phdt hién

M4 s6: NV05-VR02-QT5.5.5

nCoV (SARS-CoV-2) Ngay hiéu luc: 30/01/2020
. ) . Van ban 5 ndm
1 | HO so phiéu yéu cau xét nghiém PTN ZVP
Dién tit 10 nam
y _ an ba 5na
2 | Hb so xét nghiém PTNZVP | onbén fam
Dién tu 10 nam
< L , . Van ban 5 ndm
3 Hb so phiéu tra ket qua xét nghiém PTN ZVP .aA - nav
Dién tir 10 ndm
y . Vién
4 | HO so theo dai tra két qua xét nghié ™NZ a
0 so theo ddi trd két qua xét nghiém | PTN ZVP ban/dién tir 5 nam
. an ba 5na
5 S6 theo d5i bénh nhan PTN ZVP V.an a fam
Dién tr 10 nam

13. Tai li¢u tham khao

1. World Health Organization. Diagnostic detection of 2019-nCoV by real-time RT-PCR

(Berlin Jan 13th, 2020).

2. World Health Organization. Diagnostic detection of 2019-nCoV by real-time RT-PCR

(Berlin, Jan 17th, 2020).

3. World Health Organization. Laboratory testing strategy recommendations for COVID-

19 (Interim guidance).
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SARS-COV-2 TREN TE BAO
1. MUC PiCH

SARS-CoV-2 phén 14p dugc phuc vu cho cac nghién ctru vé dic didm virus hoc, su tién
ho4 ctia virus, danh gia sinh pham chan doan, phét trién thudc khang virus va san xuét

vaccine.

2. PHAM VI AP DUNG
Quy trinh xét nghiém nay dugc ap dung tai cac don vi c6 PTN ATSH cap d6 3

3. NGUYEN LY

Mau bénh pham duong ho hip trén va duong hé6 hép dusi (dich hong, dich ty hau, dich
mili, dich néi khi quan...) d4 dugc x4c dinh dwong tinh véi SARS-CoV-2 bing phuong
phap Realtime RT-PCR dugc gy nhiém trén t& bao Vero E6. Qua trinh nhan 1én cia
virus dugc theo do6i thong qua su thay ddi hinh dang té bao (hién tuong gdy huy hoai té
bao - CPE). Virus phan 1ap dugc khing dinh bang phuong Realtime RT-PCR va phuong
phap Tao dam hoai tir (Plaque assay)

4. TRACH NHIEM

-Trudng PTN va nhéin vién xét nghi€ém tuén thi quy trinh nay

5. DPINH NGHIA VA CAC TU VIET TAT

- Vero E6: té bao than khi xanh chau Phi dong E6
- CPE (Cytopathic effect): Huy hoai té bao

- PTN/PXN: Phong thi nghiém/phong xét nghiém

6. AN TOAN
- Tham khdo muc “An toan” trong cic quy trinh QTKT-VRCM-05.05.02, QTKT-
VRCM-05.05.03, QTKT-VRCM-05.05.04.
- Phén 13p SARS-CoV-2 yéu cau phai tién hanh thi nghiém trong phong thi nghiém An
toan sinh hoc cip 3 (ATSH cip 3) theo khuyén c4o cia TCYTTG ngay 12/02/2020:

+ Nhén vién PTN phai dugc dao tao

+ Trang phuc bao ho khi thyc hanh xét nghiém phai dugc tuan thil: quan 4o, ging

tay 2 16p, khau trang N95. ...
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SARS-COV-2 TREN TE BAQ
7. KIEM SOAT CHAT LUQNG

7.1. Yéu té dnh hwong

- Céc yéu t6 anh hudng truc tiép dén két qua xét nghiém nhu: 14y mAu bénh pham, chuan
bi bénh pham, thubc thir, hiéu chuén thiét bi, diéu kién moi truong, tay nghé ctia nhéan
vién ...

- Nhim han ché va nang cao chét lvong xét nghiém, cac thi tuc va quy trinh déu dugc
huéng dan tryc tiép cho nhén vién xét nghiém dong thoi héa chit thudc thir déu duoc
sir dung theo héng dan ctia nha san xuét va vn con han sir dung.

7.2. Kiém sodt nguyén vit liéu va trang thiét bi

- Nguyén vat liéu va trang thiét bi déng vai trd quan trong trong cong tic xét nghiém, vi
vay Vit liéu va thiét bi st dung trong xét nghiém phéi dugc bao quan tdi wu theo khuyén
c4o ctia nha san xuét.

- Céc tl 2°C- 8°C hoic ti1 -20°C chira hoa chat, sinh pham phai dwgc theo ddi hang ngay:;
trang thiét bi phai dugc dam bao diéu kién d6 4m thoang khi, nhiét 36 <30°C va d6 4m
<90%.

7.3. Kiém sodt miu bénh phim

- Loai miu: dich ty hau, dich hong, dich miii, dich ndi khi quan theo yéu cau tai quy
trinh thu thap, van chuyén, bio quan bénh phim nghi nhiém SARS-CoV-2 (VR-5.4-
QTKT.01)

- Tiéu chi loai bd: khong dat yéu ciu vé thu thap, bdo quan va van chuyén bénh phdm
theo quy trinh thu thap, vén chuyén, bao quin bénh phim nghi nhifm SARS-CoV-2
(VR-5.4-QTKT.01)

7.4. Kiém sodt miu chitng

- Chirng té bao: khong c6 hién twong CPE trong sudt qué trinh nudi cdy.

8. NGUYEN VAT LIEU VA TRANG THIET BI

8.1. Piéu kién bio qudn

8.1.1. Héa chdt va sinh phdm

- Hoa chat sinh pham sir dung phdi duoc bao quan theo khuyén céo cta nha sin xuét dé
dam bao tinh 6n dinh ctia hoa chit/sinh phdm

- Khi sir dung sinh phdm cho pha ché, phai ludn dwoc giit lanh va cét lai ngay sau khi

dung xong.
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SARS-COV-2 TREN TE BAO

8.1.2. Dung cu tiéu hao va trang thiét bi

- Dung cu ti€u hao trong phong thi nghiém duoc bdo quan ludn thong thoang. Khi sir

dung s& dugc ghi chép thong tin trong biéu mau phiéu theo ddi vat tu.

- Trang thiét bj trong phong thi nghiém duge bdo quin va vén hanh trong khoang nhiét

d6 tir 25+5°C, 6 Am tir 45-90%.

8.2. Héa chit va sinh phim

+ Té bao Vero E6 — Vién Quéc gia chc Bénh truyén nhidm Nhat Ban (NIID)
+ Mau bénh phdm 1am sang duong tinh véi SARS-CoV-2 bing phuong phap

Realtime RT-PCR, Vién VSDTTW

+ DMEM (Dulbecco's Modified Eagle's Medium) high glucose, Gibco, 500ml-

(11965092)

+ DMEM (Dulbecco's Modified Eagle's Medium) high glucose, Gibco, 1x10L (12100-061)
+ Fetal Bovine Serum, Gibco, 500ml (16140071)

+0.25% Trypsin-EDTA solution, Gibco, 100ml (25200056)
+ Dulbeco Phosphate Buffered Saline (PBS), Gibco, 500ml (14190)
+7.5% Sodium Carbonate Solution (NaHCO3), Gibco, 100ml (25080)
+ L-Glutamine-200mM, Gibco, 20ml (25030-081)
+ CellBanker® , Juji Field Inc, 100ml (BLC-1)

8.3. Dung cu tiéu hao va trang thiét bj

Thiét bi - Dung cu Hing sin xuit Mi sb
Tt an toan sinh hoc cip II Airtech BHC1305 ITA
Ta 4m, 37°C, 5% CO CellXpert C170i Eppendorf
Kinh hién vi soi ngugc Leica DMil & MC120
May ly tdm cho tuyp 15ml, 50ml, phién 96 | EFENDORF Centrifuge 58 10R
gieng
May ly tam cho tuyp 1.7ml Beckman Counter
Pi-pet don kénh 10ul, 50ul, 100ul, 200ul, | Gilson Piston
1000ul »
Pi-pet da kénh: 5-50ul, 30-300ul Thermo Piston
Chai nudi t€ bao 25 cm? Corning 430168
Chai nubi t& bao 75cm? Corning 430641
Tube ly tdm 1.5 ml Corning 430791
Tube 2ml Corning 430659
9, QUY TRINH PHAN LAP SARS-COV-2
M3 s6: QTKT-VRCM-05.03-03_1.1 Ngay ban hanh: 30/03/2020 Trang: 3/9




SARS-COV-2 TREN TE BAO

9.1, Chuin bi mdi trudng va dung dich:

- Mdi trudng phat trién té bao va moi trudong nudi cay virus

TT Thanh phén DMEM 10% FBS ~ DMEM 2% FBS
(MT duy tri t€ bao)  (MT nudi cay)
1 DMEMx10 100 ml 100 ml
2 FBS 100 ml 20 ml
3 Penicilin-Streptomycin 10 ml 10ml
(100 U/ml Pen - 100ug/ml Strep)
4  NaHCO3 7.5 % 30 ml 30 ml
5  Hepes IM 10 ml 10ml
6  Nudc cat 2 1an tiét tring Piéu chinh thé tich dén 1000ml

MT duy tri té bao (DMEM 10% FBS): pH 7.0-7.2
MT nuéi cdy (DMEM 2% FBS): pH 7.2-7.4

- Dung dich dém PBS

Hoa tan cac thanh phan sau trong 800ml trong nuée cat (H20):

8.00 g sodium chloride (NaCl)

0.20 g potassium chloride (KCI)

1.15 g sodium phosphate, dibasic, andydrous (Na2HPO4)

0.21 g potassium phosphate, monobasic, andydrous (KH2POx)

Chinh pH = 7.2 biing HCI, d6 thém nudc cat thanh 1L; tiét tring bang autoclave.

9,2, Chuén bi chai té bao

L.

S

Kiém tra t& bao Vero-E6 1 16p (phu kin 70%-95% dién tich b& mit chai nudi té
bao). Thong thudng, 1 chai nudi té bio dién tich 75cm? c6 ndng d6 (~2 x 107 té
bao/chai).

Rira té bao biang 5ml dung dich trypsin-EDTA 1di loai bo.

Thém 5 ml trypsin-EDTA @& trypsin-EDTA pht kin 1 16p té bao.

U chai t& bao ¢ 370C, 5% CO2 dén khi té bao tach roi nhau (3-10 phit)

Thém 5-10 ml mbi trromg vao mbi chai té bao.

Rira t& bao 2 14n bang mbi truong pha lodng vi rat

- Dung pipet trén nhe dé té bao tach rdi nhau

- Chuyén hdn dich té bao vao tuyp 50ml, 6 ddy moi truong pha lodng vi rit
vao tuyp
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SARS-COV-2 TREN TE BAO

- Ly tdm 1000 vong trong 10 phut d€ loai bo nudce ndi, thu cin té bao.
- Lép lai cac budce trén

7. Hoa tan cin té bao trong mbi trudng pha lodng, dém té bao bang budng dém.

8. Pha loéing té bao t&i ndng d6 1.0 x 10° — 1.5 x 10° té bao/ml

9. Chuin bi té bao trén chai 25¢m?: nhd 6 ml hdn dich t& bio di duoc pha lodng 1.0
x 10° - 1.5 x 10° t€ bao/ml vao chai.

10.U chai & diéu kién 37°C, 5% CO; trong 2 ngay dé té bao dat mat do 70% — 90%.

9.3. Giy nhiém
Phdn Idp virus SARS-CoV-2 yéu cau phdi tién hamh thi nghiém trong phong thi nghiém
An todm sinh hoc cdp 3 (ATSH cdp 3) theo khuyén céo cia TCYTTG
- Xit Iy mau bénh phim 1Am sang:
+ Tron déu mAu bénh phim bang may vortex. Loai bé tim bong ngody hong/ty hiu.
+ Thém 20 pl khang sinh xtr Iy bénh phdm (Kanamycin sulfate 250ug/ml va Cipro-
HCI 10mg/ml). '
+ D¢ tai nhiét d6 phong 30-45 phat. St dung mAu ¢ phan 14p.
- Giy nhiém miu vao té bao:
+ Loai bé mdi trudng nudi cdy trong cac giéng:
+ Thém 500 pl mAu bénh pham
+U 37°C/ 5% CO2/1 gidy
+ Thém 5 — 6 ml méi trudéng DMEM 2% FBS
+U 37°C/5% CO2, trong vong 7 ngdy
- Theo ddi hién twgng huy hoai té bao (CPE)
+ Mau bénh phim c6 xuit hién CPE s& dugc kiém tra bing Realtime RT-PCR va
phan tng tao ddm hoai tir (Plaque)
+ MAu bénh phim khong xuét hién CPE sau 7 ngay, s& duoc cdy chuyén lan 2,
1an 3 trén chai 25cm?, mdi 1in 7 ngay.
-Nhén dinh két qua:
+ Mau 4m tinh (khong thu ching): sau 3 14n cdy chuyén khong xuét hién CPE
va kiém tra su ¢ mat cia SARS-CoV-2 béng Realtime RT-PCR vdi gia tri Ct> 20
+Mau dwong tinh (chiing virus): ¢6 xuat hién CPE, Realtime RT-PCR c6 Ct<14-

15 va c6 hi€u gia virus khi thye hién phan tmg tao dam hoai tir (Plaque).
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9.4, Khuéch dai va thu hén dich virus

+ Cac ching virus thu hoach dugc tién hanh khuéch dai trén chai té bao Vero E6
moc 75 cm? moc dep 1 16p

+ Lya chon cac chai té bao xuét hién CPE tir 72 dén 96 gid sau khi gay nhiém

+ Kiém tra ching Realtime RT-PCR c6 Ct<14-15 va c6 hi€u gia virus khi thyc
hién phan ng tao dam hoai tt (Plaque)

+ Chiing virus duoc chia vao cac tuyp 2.0ml, mdi tuyp 1 — 1,5 ml.

+ Bdo quéan -80°C

9.5. Ghi chép va bao cdo
- Hoan thanh biéu mAu Phan 1ap SARS-CoV-2

- Kiém tra lai két qua trudc khi bao cao Trudng phong thi nghiém.

10. XU LI MAU, DUNG CU, CHAT THAI
Tham khao muc “Xir ly mau, dung cy, chét thai” trong quy trinh QTKT-VRCM-
05.05.02 ctia phong thi nghiém Cim — Khoa Virus — Vién Vé sinh Dich t& Trung wong.
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WHO. Laboratory biosafety guidance related to the novel coronavirus (2019-
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nCoV). Interim guidance, 12 February 2020.

12. PHU LUC
Bi€u mau 1. Pha moi trudng

Biéu mau 2. Phan 1ap SARS-CoV-2
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Biéu miu 1. PHA MOI TRUONG
Nguoi thuc hién: .....oocevvvrevennnnn, Ngay thyc hién: ..../.... /...

Npueerh KIS0 05 o comsns cos 63 svmson aspsas

A. Ho4 chit, sinh phim

Ho6a chit/Sinh phim S6 16 Han sir dung

DMEM

FBS

CMC

Te bao

Virus

B. Pha méi trudong

TT Thanh phan DMEM 10% FBS ~ DMEM 2% FBS
(MT duy tri t€ bao) (MT nubi cay)

1 DMEM x10

2 FBS

3 Penicilin-Streptomycin
(100 U/ml Pen - 100ug/ml Strep)

4 NaHCO3 7.5 %

p Hepes 1M

6 Nudc cat 2 1an tiét tring

Mi s6: QTKT-VRCM-05.03-03_1.1 Ngay ban hanh: 30/03/2020 Trang: 8/9
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Biéu miu 2. PHAN LAP SARS-COV-2

Nguoi thue hién: ........ccoooevvveeennn. Ngay thuc hién: ..../.... /...
Ngudi kiém tra: .........coovoevvrvennnn.,
DONE t€ bAO ...,
STT | MiBF 1;:; Ilieifillt)i(l;: — Th;r; Eian pl;ix; lap 7ngf‘ly Ghi cha
1 P1 E gene
RdRp gene
P2 E gene
RdRp gene
P3 E gene
RdRp gene
2 P1 E gene
RdRp gene
P2 E gene
RdRp gene
P3 E gene
RdRp gene
3 P1 E gene
RdRp gene
| E gene
RdRp gene
P3 E gene
RdRp gene
4 P1 E gene
RdRp gene
P2 E gene
RdRp gene
P3 E gene
RdRp gene
Mi s6: QTKT-VRCM-05.03-03_1.1 Ngay ban hanh: 30/03/2020 Trang: 9/9
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M3 s6: NV05-VR02-QT5.5.05

iNH PHAN LAP nCoV TREN TE BAO )
@ QUYTRIN NLAPnCo Ngay hidu luc:30/01/2020

1. Muc dich

Thu thap ching virut hd hép, phuc vu cho cac nghién ciru khac nhu xac dinh ddc tinh
khang nguyén, nghién ctru sy tién hoa cua virut.

2. Pham vi ap dung

Quy trinh xét nghiém nay dugc ap dung cho viéc phan 1ap ching nCoV trong miu
bénh phim duong hd hap trén va dudong ho hip dudi (dich hong, dich ty hau, dich miii,
dich n6i khi quan...) dd dugc x4c dinh dwong tinh véi nCoV bing phwong phép
realtime RT-PCR.

3. Trach nhiém

3.1. Truéng phong xét nghi¢m

- Duyét cac quy trinh lién quan dén phan 1ap nCoV

3.2. Can by quan Iy chit lwgng

- Duyét cac dit lidu kiém soat chat lugng dinh ky

- Kiém duyét va cap nhat quy trinh

3.3. Xét nghiém vién

- Pam bao bénh phdm duoc dan nhén ding va duoc ghi lai vao sb.

- Kiém tra thiét bi trude khi sir dung

- Thyc hién xét nghiém

- Hoan tht bao c4o vé xét nghiém

4, Pinh nghia va tir viét tit

- Vero E6: té bao than khi xanh chiu Phi dong E6

- CPE: huy hoai té bao

- PXN: phong xét nghiém

S. Nguyén ly

Ching méi cia vi rut Corona (nCoV) la vi rat thudc ho Coronaviridae, nhém
betacoronavirus, khac nhanh véi cac betacoronavirus lién quan 1a vi rit SARS va
MERS-CoV. Véi dic tinh cta coronavirus, nCoV ¢6 thé nhan 1én trén dong té bao
Vero E6. Sy nhén 1én va phat trién ciia vi rat trén té bao Vero E6 ¢ thé nhan biét duoc
thong qua su thay d6i hinh dang t€ bao (su huy hoai t& bao — CPE), quan sat bing kinh

hién vi 16n nguoc. Sy hién dién cua vi rat c6 thé duge kiém chirng bﬁmg kinh hién vi
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dién ti truyén qua (TEM) va/hodc phan tng realtime RT-PCR x4c dinh vét liéu di
truyén.
6. An toan
6.1. An toan chung cho PXN
- An toan chung cho khu vyuc xét nghi€ém bao gém an toan dié€n, chay, nd...
+ Xem huéng dan an toan dién muc 10.1 (STAT)
+ Xem huéng din an toan chay nd muyc 10.2 (STAT)

- Céc bién phap an toan phai dwoc tudn thi nghiém ngit tir qué trinh chuin bi héa cht,
pha hoa chit va chia héa chét.

+ Xem hudng dan trang bi bao ho c4 nhan muc 5.1 (STAT)
+ Xem huéng din phan loai va xir Iy chét thai myc 8.3 (STAT)
+ Xem huéng dan vé sinh va khir nhiém phong thi nghiém muc 8.4 (STAT)
- Céc thiét bi hodc trang phuc bao hd phai dwoc sir dung trong qua trinh xét nghiém.
+ Xem huéng dan thyc hanh an toan muc 8.2 (STAT)
6.2. Cht thii sau xét nghiém
- Xt ly chét thai nguy co 1y nhiém
+ Xem hudng dan phén loai va xir Iy chét thai muc 8.3 (STAT)
6.3.X1r ly sur c6
+ Xem huéng dan su c¢6 an toan muc 8.4 (STAT)
7. Dic trung ky thuat

Phuong phép phan 13p vi it SARS-CoV-2 trén té bao Vero E6 1a phwong phép sir
dung té bao cam nhim véi ho Corona @& vi rat ¢6 thé phat trién duge. T d6, thu thap
duoc chiing SARS-CoV-2 véi day da dic tinh khang nguyén va di truyén hoc.

8. Nguyén vit li¢u va trang thiét bi
8.1 Nguyén vit li¢u
- Té bao Vero E6 mét 16p dd dugc chudn bi truée d6 2 ngay (48 gid): chai 25
cm?/75¢cm? (xem quy trinh (NV05-VR03-QT5.5.04)

- Mbi trudng phat trién té bao (xem quy trinh (NV05-VR03-QT5.5.04)

8.2 Trang thiét bi
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i AN LA REN TE BA .
@ QUY TRINH PHAN LAP nCoV T 0 Ngay hiéu luc: 30/1/2020

- Tt lanh 4 °C

- Tt am -80°C

- T 4m (33°C - 37°C) ¢6 5% CO,

- Kinh hién vi 16n nguoc

- May vortex

- Pipet don

- Péu cén ¢6 loc 200ul, 1000ul

- Tuyp chira mau 2.0ml

- Tu an toan sinh hoc cép do 11

- Phong an toan sinh hoc cép III

9, Kiém soat chit lugng

9.1. Yéu t6 anh huéng

- Céc yéu tb anh huéng truc tiép dén két qua xét nghiém nhu: 14y bénh phdm, chuin bi

bénh phém, thube thir, hiéu chudn thiét bi, diéu kién mdi truong, tay nghé ciia nhin

vién ...

- Nhim han ché va ning cao chét lwong xét nghiém, céc thi tuc va quy trinh déu duoc

huéng dan truc tiép cho nhan vién xét nghiém, ddng thoi, sinh phim - héa chat thude

thir #u duge sir dung theo hudng din clia nha san xudt va van con han st dung.

9.2. Kiém soat nguyén vat lidu va trang thiét bi

- Nguyén vat liéu va trang thiét bj déng vai trd quan trong trong cong tac xét nghiém,

vi vy vat liéu va thiét bi st dung trong xét nghiém phai dugc bao quan t6i wu theo

khuyén cdo ctia nha san xuét.

- Céc ti 4°C hoic ti -20°C chira héa chit, sinh pham phai dwoc theo ddi hang ngay;

trang thiét bi phai dugc dam bao diéu kién d6 4m thoang khi, nhiét d6 <31°C va d6 4m

<95%.

9.3. Kiém soat miu bénh phim

- Loai mAu: dich ti hau, dich hong, dich miii, dich ndi khi quan theo yéu clu tai quy

trinh thu thap, van chuyén, bio quan bénh phim nghi nhim nCoV (VR-5.4-QTKT.01)

- Tiéu chi loai bé: khong dat yéu cau vé thu thap, bio quéan va van chuyén bénh pham

theo quy trinh thu thap, van chuyén, bao quan bénh phém nghi nhiém nCoV (VR-5.4-
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QTKT.01)
9.4, Kiém soat miu ching
- Chirng am t€ bao: khéng c6 hién twgng CPE trong sudt qua trinh nudi céy.
9.5. Chuong trinh ngoai kiém
Tham gia churong trinh ngoai kiém ciia to chirc Y té thé gidi (WHO)
6. Noi dung
a. Chuén bj mdi trudmg phdt trién té bao dé phén lap virut

- Pha moi truong DMEM c6 FBS: bang dudi

TT | Thanh phan 10% FBS | Nong d6 cubdi

1 | DMEM x10 lan 100 ml

2 | Heat inactivated Fetal Bovine Serum 100 ml

3 | Penicilin-Streptomycin 10 ml 100 U/ml Pen

(Pen-Strep) 100pg/ml Strep

4 | Sodium Bicarbonate 7.5 % 30 ml

5 | HEPES 10 ml

6 | Nudc cét 2 1an tiét trung Piéu chinh thé tich dén
1000ml

- Cho timg loai dung dich theo thir tu
- Lic déu cho dung dich ddng nhat

- Do pH moi trudng

b. Phan 13p vi rat

Tdt cd cdc buwée phin lgp nCoV phdi dwgc thwe hi¢n trong phong thi nghi¢m an
toan sinh hoc cip aé IlI.

10.2.1. Chuén bi té bao

Str dung chai 25 cm? dé phan 14p virut.

- Té bao ding dé phan lap dwoc chudn bi (tach) trude d6 2 ngay dé thu duoc 16p té bao
c6 @ che phi 80 — 100%. Xem quy trinh nudi cy, cét gift va phuc hdi t& bao (NVOS5-
VR03-QT5.5.04)

- Kiém tra té bao trude khi phan 14p bang kinh hién vi & d6 phong dai 40.
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TRINH PHAN LA TREN TE BAO .
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- Loai bé mdi truong phét trién trong tuyp / chai nudi, rdi rira 16p té bao bang dung
dich PBS (2 1an) va moi truong duy tri té bao D-MEM (1 lan).

10.2.2. Cly vi-rit

Tai NIC — NIHE, déi véi qua trinh phdn ldp nCoV tir mdu bénh pham ldm séng, chai
25¢m? deoc stk dung 6 ldn cdy thir 1 va véi nhitng mdu khong c6 CPE & ldn cdy thir 2
va thit 3. Chai 75 cm? duwoc sir dung dé cdy nhitng mdu ¢6 CPE nham thu dwoc hon

dich chita virut véi thé tich 1én hon.

- Loai b mdi trudng trong tuyp té bao

- Cay mdi mAu bénh phdm viao mot chai 25 cm?: 200 — 250 ul / chai

-U 6 33°C trong 30 — 60 phit.

- Thém mbi truong duy tri t& bao D-MEM 5 — 6 ml / chai.

- U trong ta 4m & didu kién 35°C va theo d&i hién twong CPE hang ngay (trong 7
ngay).

- b6i véi cac mau c6 CPE. miu bénh pham s€ dugc cay chuyén, dugc khuéch dai dé

thu dwoc Iwgng hdn dich chira virut vé6i thé tich 16m hon.

10.2.3. Céy chuyén

- MAu phan 14p s& dugc cdy chuyén néu & 14n cdy thir 1 va thir 2 khong c6 CPE

- O 1an cdy thu 3, tit c4 cac miu dwogc kiém tra sy ¢6 mit cia virut bing phan tng
realtime RT-PCR.

- Céc budc khi cdy chuyén ciing tvong tw nhur cdy lan 1, trong d6, méi trudng trong

tuyp nudi cdy s& duoc cdy sang tuyp nudi ciy méi.

10.2.4. Khuéch dai virut

- C4c mAu c6 CPE s& dugc khuéch dai virut trong chai 75cm?.
- Céc budc thyc hién twong tw nhu cdy chuyén

10.2.5. Thu hoach hén dich nudi ciy virut

Thu hoach hdn dich nudi cdy virut khi tuyp / chai nudi cdy c6 mirc 6 CPE 80-90%.
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- Thu hén dich nudi cay virut, chia vao cac tuyp 2.0ml, mdi tuyp 1 — 1,5 ml.
- Kiém tra sy ¢ mit ciia nCoV bang phan (ing realtime RT-PCR, IFA
- Kiém tra hinh thai vi rat bﬁng kinh hién vi dién ti
- Céach danh ma cho cac ching virut phan 1ap:
M3 bénh phim / M3 virut
Té bao sir dung khi phan lap - S 1an cdy
Ngay thu hoach

Vi du, néu miu bénh phém ¢ m3 s 1a VR-03/01/01/01 duoc phan lap trén té bao
Vero E6, thu hoach & 1an cdy thir 2 ngay 15/2/2020 thi ghi nhéin nhu sau:

VR-03/01/01/01
Vero E6 -2

7. Két qua va bién lun
Két qua dugc chip nhan khi:
- Chirng 4m t€ bao: khong c6 hién tuong CPE trong sudt qué trinh nudi ciy.
- Méu duong tinh phén 1ap: c6 hién twgng CPE trong vong 7 ngay, kiém tra bing
phuong phap realtime RT-PCR dwong tinh véi nCoV (gen E, RdRp va N), c6 gia tri
Ct <20, IFA duong tinh.
8. Xt Iy miu, dung cu, chit thai
Xem hudng dn phan loai va xit Iy chat thai muc 8.3 (STAT)

9, Phu luc va biéu méu

-1
[72]
(=)

STT Tén phu luc, biéu miu M

1 Biéu mau theo doi két qué phan 1ap

14. H6 so
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QUY TRINH PHAN LAP nCoV TREN TE BAO

s Ponviluu | Hinh thie | 10!
STT Tén ho so N gian
trir luwu
Iwu
1 | Sb theo ddi phan lap PTNZVP |Cothdihan | 5nim
2 | Sb luu ching vi rit PTN ZVP Cé thoi han 5 nam

10. Tai li€u tham khao

1.

M.-L. Ng, S.-H. Tan, E.-E. See, E.-E. Ooi,A.-E. Ling 2003, Proliferative growth :
of SARS coronavirus in Vero E6 cells. Journal of General Virology, 84, 3291— |
3303

Thomas G. Ksiazek, Dean Erdman, Cynthia S. Goldsmith et. al 2003, A Novel
Coronavirus Associated with Severe Acute Respiratory Syndrome. N Engl J
Med 348:1953-1966

Matthew Kaye, Julian Druce, Thomas Tran et. al 2006, SARS-associated
Coronavirus Replication in Cell Lines. Emerging Infectiuos Diseases 12, 128-
133

Tai liéu hoi thao chuyén dé vé thim dinh va x4c nhan phuong phap, Trudng dai
hoc Sydney, Uc, 2011.

Trang 7/7




VIEN VE SINH DICH TE TRUNG UONG

QUY TRINH CHI TIET NHOM KY
THUAT GIAI TRINH TU GEN THE HE
MOI ILLUMINA CHO VI RUT

M3 s6: NVO5-VR02-
QT5.5.7

LAn ban hanh: 1.7

Ngay higu luc: 20/5 /2020
Tong sb6 trang:

SARS-COV-2

Ho tén Ky tén Ngay

Bién soan/ . , — : ,
an/ | o S 420

Stra ddi Ung Thi Hong Trang M o~ AS..4. | 2020

Nguyén Vi Son e LS.0.5.1.2020
Xem xét

Hoang Vii Mai Phuong W S8 1200
Phé duyét | Lé Thi Quynh Mai M A0 1.3...12020

THEO DOI LICH SU TAI LIEU

Ngay
hiéu luc

Lan
ban hanh

Noi dung sira doi

Vi tri stra doi




Quy trinh chi tiét nhom kj thudt gidi trinh tw gen M3 s6; NV05-VR02-QT5.5.7
thé hé méi Illumina cho vi rit SARS-CoV-2 Ngay hiéu luc: 20/ 05 /2020

1. Muc dich
Quy trinh nhém k¥ thuat giai trinh t gen thé hé méi Illumina dwgc thyc hién dé xac
dinh trinh ty gen cia vi rat SARS-CoV-2 trong mAu bénh pham 1am sing/ching
nhim xé4c dinh dic tinh di truyén cta vi rit SARS-CoV-2
2. Pham vi ap dung
- Loai miu/chung: bénh phdm hd hip, dung dich nudi cay virus.
- Don vi ap dung: PTN Cum, Khoa virus, Vién V¢ sinh dich t€ Trung wong.
- Pugc 4p dung trong gidm sat bénh/chin doan PTN/nghién ciru tai PTN va dugc
thAm dinh phuong phap (néu cén).
3. Trach nhiém
- Nhén vién PTN chiu trach nhi€m tudn thi quy trinh xét nghiém va quy dinh
ATSH.
- Cén b phu trach ATSH giam sat vi¢c tuan tha quy dinh ATSH.
- Trudng PTN va can by QLCL giam sat nhim dam béo viéc tudn thu quy trinh.
- Trudng PTN va can by QLKT chiu trach nhi¢m veé quy trinh k¥ thuat.
- Truéng PTN va QLCL/QLKT chiju trach nhiém vé chit lugng cua két qua xét

nghiém.
4, Pinh nghia va tir viét tit
DNA : deoxyribonucleic axit
RNA : ribonucleic axit
ATSH : An toan sinh hoc
cDNA : Complementary DNA (ADN b6 sung)
GTTG : gidi trinh ty gen
Kb : Kilo base
NEC : chirng am tach chiét
NTC : ching 4m phan tng
NGS : Next Generation Sequencing
PCR : phan tng chudi polymerase
PTN : Phong thi nghiém
QLKT : Quén 1y k¥ thuat
QLCL : Quan Iy chit lwong
VSDTTU : V& sinh dich t& Trung wong
5. Nguyén ly
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Quy trinh chi tiét nhom ky thudt gidi trinh tw gen Ma sb:
thé h¢ mdi Illumina cho vi rit SARS-CoV-2 Ngay hiéu lyc:  / /20

Cong ngh¢ giai trinh tw gen thé hé mdi [llumina 13 hé thdng xac dinh trinh tu gen
thuc hién dwa trén nguyén 1y sinh tong hop trén ca 2 soi DNA duoc gin ban (flowcell),
khong str dung mdi dic hiéu. Tin hidu phét quang duoc thu thap dudi dang chup anh.
Céc nucleotide sau d6 dugc sap xép va ghép doan theo phan mém phén tich dit liéu ciia
hé théng Tllumina. "

Phuong phéap giéi trinh tw gen thé hé mdi (Next-generation sequencing — NGS) 1a
cong ngh¢ giai trinh tir song song hdn hop. V& nguyén 1y, k§ thuat Illumina NGS twong
twr k¥ thudt gidi trinh tw Sanger (giai trinh ty dién di mao quan), trong d6 enzyme DNA
polymerase xtic tac sinh tong hop cic mach méi tir cac nucleotide gén huynh quang bd
sung voi mach khuoén DNA (ddy 1a cong nghé gidi trinh ty bang sinh tdng hop —
sequencing by synthesis technology — SBS). Trong mdi chu ky téng hop, cac nucleotides
mbi khi gén vao mach méi s& duoc nhan biét béi tin hiéu huynh quang phét ra. Trinh tu
duoc gidi timg nucleotide nén dam bao sw chinh x4c, vi thé loai bd tuong d6i 151 trinh
tw nucleotide sai, dic biét trong truomg hop gidi cic doan nucleotide lip lai
(homopolymer). Sy khac biét co ban ctia ki thuét NGS v6i k§ thuat Sanger d6 13 cong
nghé NGS gidi trinh ty hang triéu loai DNA cting Itc trong mot mé hinh song song hon
hop (massively parallel fashion). Vi vy, dit liéu thu duoc tir mdi mot 1an chay c6 thé tir
300 kilobases dén nhiéu terabases, tily thudc loai thiét bi va model may (Miniseq, Miseq,
Hiseq...). Quy trinh giai trinh tw bing cong nghé Ilumina NGS gbm 4 budc co ban:

+ Chuén bi thu vién (library preparation): Cac phan tir DNA hoic ¢cDNA duoc cit

ngéu nhién thanh doan nhd, sau d6 hai dau 3’ va 5° ciia céac doan duoc g?m adapter

(giai doan tagmentation). Cdc doan DNA di gén adapter duoc khuéch dai thong

qua phan ing PCR va sdn pham PCR sau d6 dugc tinh sach

+ Tao khém (Cluster generation): Cac doan DNA trong thir vién dwgc gén c¢6 dinh

trén bé mit ctia flowcell thong qua lién két dugc hinh thanh gifta cc oligo trén bé

mit flowcell véi adapter. M6i doan DNA sau‘d() duoc nhan 18n nhiéu 1an thong
qua cau khuyéch dai tao thanh cac khém cluster khac nhau. Khi cluster hinh thanh
xong, qua trinh gii trinh ty bt dAu, st dung mach dugc tao thanh trong mdi
cluster lam mach khuén
+ Gidi trinh ty (Sequencing): Cong nghé SBS x4c dinh tirng base mdi khi chiing
duge tong hop vao mach méi théng qua tin hidu huynh quang dugc phat ra.
+ Phén tich dit liéu (Data Analysis)

6. An toan
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Ngay hiéu luc:

Quy trinh chi tiét nhém ky thugt gidi trinh tw gen M3 sb:
thé hé méi Illumina cho vi rit SARS-CoV-2

/720

Trong qua trinh thyc hién can tuan thi nguyén tdc thuc hanh an toan tai PTN an
toan sinh hoc cép II nhu d4 quy dinh trong SO tay an toan do Vién V§ sinh dich & Trung
wong ban hanh (ma s6: STAT).

7. Dic trung ky thuijt

Théng s6

Mo ta

Ti 1€ can dat

Ty 18 % doc base ciia Read 1 véi diém

%Q30 Read 1 >70%
Q30
Ty 1€ % doc base cia Read 2 véi diém
%Q30 Read 2 >70%
Q30
%/Cluster PF Ty 1€ % cluster dat chat luong 65-95%
Ty 18 % ciia giéng trén flow cell c6
%Occupancy , 50-95%
chira cluster
, , Pién thong sb
SO Iwong base du kién duge xac dinh
Projected Total Yield e ' ' "~ | tuy theo bd kit

cho lan chay

stt dung

8. Nguyén vit lieu va trang. thiét bi

8.1 Nguyén vit li€u

8.1.1. Ho4 chét, sinh phim
- Sinh phdm/Ho4 chat tach chiét:
+ QIAamp viral RNA mini kit: Qiagen-52904: 50 test hodc 52906: 250 test
+ High Pure Viral RNA Kit: Roche - High Pure Viral RNA Kit 11858882001

100 test

- Sinh phim/Ho4 chit tbng hop soi DNA bd trg (¢cDNA): SuperScript IV VILO
Master Mix 11756050 (50 test) hodc 11756500 (500 test)
- Sinh phdm/Ho4 chit tong hop DNA s¢i ddi (ds DNA)
+ Sinh phim tong hop ds DNA: Platinum SuperFi I Green PCR Master Mix
12369010 (100 test) hodc 12369050 (500 test)
+ MOi st dung (tén — trinh tu)

PCR | PRIMER SEQUENCE (5°-3’) LENGTH
(nt)
Al SARS2_AIF_31 ACCAACCAACTTTCGATCTCTTGT 2562
SARS2 AlR 2569 | GCTTCAACAGCTTCACTAGTAGGT
SARS2 A2F 4295 | ACAGTGCTTAAAAAGTGTAAAAGTGCC 2579
SARS2 A2R 6847 | ACAGTATTCTTTGCTATAGTAGTCGGC
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Quy trinh chi tiét nhém ky thudt gidi trinh tw gen M3 sb:

thé hé mdi Illumina cho vi riit SARS-CoV-2 Ngay hiéu lyc:  / /20

A3 | SARS2_A3F 8596 | ACTTGTGTTCCTTTTTGTTGCTGC 2479
SARS2_A3R_11049 | GAACAAAGACCATTGAGTACTCTGGA

A4 | SARS2_A4F 12711 | TACGACAGATGTCTTGTGCTGC 2536
SARS2 A4R 15225 | TAACATGTTGTGCCAACCACCA

A5 | SARS2 ASF 16847 | ACTATGGTGATGCTGTTGTTITACCG 2432
SARS2_AS5R_19254 | ACCAGGCAAGTTAAGGTTAGATAGC

A6 | SARS2_AG6F 21358 | ACAAATCCAATTCAGTTGTCTTCCTATTC | 2490
SARS2 AG6R 23823 | TGTGTACAAAAACTGCCATATTGCA

A7 | SARS2_ATF 25602 | ACTAGCACTCTCCAAGGGTGTT 2571
SARS2_A7R 28146 | AGGTTCCTGGCAATTAATTGTAAAAGG

Bl | SARS2 BIF 1876 | ATCAGAGGCTGCTCGTGTTGTA 2575
SARS2 BIR 4429 | AGTTTCCACACAGACAGGCATT

B2 | SARS2 B2F 6287 | TGGTGTATACGTTGTCTTTGGAGC 2565
SARS2 B2R 8828 | CACTTCTCTTGTTATGACTGCAGC

B3 | SARS2 B3F 10363 | TGTTCGCATTCAACCAGGACAG 2440
SARS2 B3R 12780 | CCTACCTCCCTTTGTTGTGTTGT

B4 | SARS2 B4F 14546 | AGGAATTACTTGTGTATGCTGCTGA 2607
SARS2 B4R 17131 | ACACTATGCGAGCAGAAGGGTA

B5 [ SARS2 BS5F 18897 | TGTTAAGCGTGTTGACTGGACT 2559
SARS2_B5R 21428 | TGACCTTCTTTTAAAGACATAACAGCAG

B6 | SARS2 B6F 23123 | CCAGCAACTGTTTGTGGACCTA 2551
SARS2 B6R 25647 | AGGTGTGAGTAAACTGTTACAAACAAC

B7 | SARS2 B7F 27447 | TCACTACCAAGAGTGTGTTAGAGGT 2420

SARS2 B7R_29837

TTCTCCTAAGAAGCTATTAAAATCACATGG

- Sinh phdm/Hoa chét dién di san phim PCR:

+ Invitrogen Ultra Pure Agarose 16500100 (100g) hodc 16500500 (500g)
+ Invitrogen Ultra Pure TBE Buffer 10X: 15581044 (1 1it) hodc 15581028 (10

lit).

+ Invitrogen Tracklt 1Kb Plus DNA Ladder: 10488085 (50ug)
+ Invitrogen SYBR Safe DNA Gel Stain: S33102 (400uL)

- Sinh pham/Ho4 chit tinh sach dsDNA:
+ ThermoFisher ExoSAP-IT PCR Product Cleanup Reagent 78200.200.UL (100
reactions) hodc 78201.1.ML (500 reactions)

- Sinh pham/Ho4 chét do ndng d6 DNA: Qubit™ dsDNA HS Assay Kit Q32850
(100 assays) hodc Q32854 (500 assays)
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Quy trinh chi tiét nhom kj thugdt gidi trinh tiy gen Ma s6: _
thé hé méi Illumina cho vi rit SARS-CoV-2 Ngay hiéu lyc:  / /20

- Sinh phém/Hoé chit chuén bi thu vién giai trinh ty gen: [llumina
+ Nextera XT DNA Library Preparation Kit FC-131-1024 (24 samples) hodc Kit
FC-131-1096 (96 samples) v
+ Nextera XT Index Kit FC-131-1001 (24 Indexes, 96 samples) hodc Nextera XT
Index Kit v2 set A-D FC-131-2001 dén FC-131-2004 (96 Indexes, 384 samples)
- Sinh phém/Hoé chét tinh sach thu vién: Beckman Coulter AMPure XP Reagent
for PCR Purification A63880 (5mL) hodac A63881 (60mL) hodc 63882 (450mL)
- Sinh pham/Ho4 chit giai trinh tir gen theo may (tén may GTTG):
+ MiSeq Reagent Kit v2 (50 cycles, 300 cycles, 500 cycles)
+ MiSeq Reagent Kit v3 (150 cycles, 600 cycles)
+ MiSeq Reagent Micro Kit v2 (300 cycles)
+ MiSeq Reagent Nano Kit v2 (300 cycles, 500 cycles)
+1iSeq 100 i1 Reagent v2 (single, Four-Pack, Eigh-Pack)

8.1.2 Dung cu tiéu hao

Tuyp v tring cac thé tich 1.5 ml, 1.7 ml, 1.8 ml, 2.0 ml

Ong phan tmg PCR 0.2mL v nép ddy twong (g véi thiét bi.

Phién 96 giéng

Tuyp 0.5 ml danh riéng cho may do Qubit (Qubit Assay Tubes Q32856 — 500 tubes)
Piau con ¢6 loc 10 pl, 20 pl, 200 pl, 1000 pl

Gia dé tuyp

Ging tay khong bot cac kich ¢&.

Khay lanh

Méng (néu cin)

VAt tu tiéu hao riéng cho méy tach chiét ty dong (néu co)

- Gidy thim

- Vin phong pham: but, gidy
- Con tuyé€t dbi

- NaOH 0.2N

8.2 Trang thiét bi

May giai trinh tr gen NGS tén mdy: MiSeq System hoic iSeq 100 (Xem huéng dan
stt dung theo quy trinh ctia don vi quan ly)

May PCR: Theo quy trinh NV05-VR-QT5.3.08

May spindown: Theo quy trinh NV05-VR-QT5.3.10

Tu lanh: Theo quy trinh NV05-VR-QT5.3.15

Ti lanh am (-20 °C): Theo quy trinh NV05-VR-QT5.3.14
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Quy trinh chi tiét nhém ky thudt gidi trinh tw gen Ma sb:
thé hé méi Hlumina cho vi rit SARS-CoV-2 Ngay hiéu lwc: / /20

- Gia tir 96 giéng cho tuyp 0.2ml
- May do Qubit Fluorometric Quantification
- Micropipet cc ¢& theo ma: <10 pl, 200 ul, 1000 pl
- Pipet da kénh theo cac c¢&: <10 pl, 50 pl, 300 pl
- Diéu kién bao quan: theo hudng din tai quy trinh quan 1y QL04-QTO1.
8.3. Chitng chuin

- Khong 4p dung dbi véi GTTG SARS-CoV-2
9. Kiém sodt chét luwgng :
9.1. Yéu t6 anh huéng

Cac yéu t6 anh hudng tryc tiép dén két qua xét nghiém bao gdm:

- Chat lwgng mAu: miu 14y khong dang k¥ thuat, khong ding loai mau yéu cau co
thé anh hudng va dan t6i GTTG bi 16i.

- Thoi diém 1y miu: thoi diém 14y mAu cach thoi diém khéi phat qua dai din dén
tai lugng virus thip, khong dam bao chét luong mau diu vao cia GTTG.

- Ho4 chat str dung: sir dung c4c hoa chit hét han c6 thé gy anh hudng t6i két qua
GTTG.

- Thao tac k¥ thuat: thyc hién ding theo quy trinh, sit dung dung loai pipet va thé
tich phit hop dé dam bao két qua GTTG

- Trang thiét bj: dam bao van hanh tbt, khong b 18i

- Nhiét d5, 6 4m phong 1am thw vién va chay may: dam bao theo ding cac tiéu
chuan yéu cdu d& may chay khong bi dimg dot ngot din dén mé chay GTTG bi 15i
9.2, Kiém sodt nguyén vit lidu va trang thiét bj
Céc nguyén vét liéu trude khi dua vao st dung da durge kiém tra chat luong.

Céc ti lanh phai dugc theo ddi nhi¢t d§ hang ngay va trong gidi han cho phép.

Céc trang thiét bi dwgc bao dudng dinh ky va trong thoi han hiéu chuén (néu phu
hop). \

- Diéu kién moi truong ciia PTN phai trong gidi han cho phép.
9.3. Kiém soat mau bénh phim

- Loai miu: dam béao chit luong theo yéu cau tai quy trinh thu thap, van chuyén,
bao quéan bénh pham theo Quy trinh thu thdp mAu bénh phdm khoa virus NV05-VR-
QT5.4.1

- Tiéu chi loai bd: Theo Quy trinh thu thdp mAiu bénh pham khoa virus NV05-VR-
QT5.4.1
9.4, Kiém soit miu chirng

- Khéng ap dung d6i véi GTTG SARS-CoV-2
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Quy trinh chi tiét nhom ky thudt gidi trinh tw gen Ma sb:
thé hé mdi llumina cho vi rit SARS-CoV-2

Ngay hiéulyc: 7/ /20

9,5, Chwong trinh ngoai kiém
Tham gia chwong trinh ngoai kiém hodc so sanh lién phong (néu co).

10. N§i dung
101 Luu dd
Buéc | Trgch nhiém | Trinh tu thyc hién Tai liéu
Nhéan vién | Chudn bi mau va quén ly dit
1 _ " NV05-VR-QT5.4.1
PTN liéu cia mau
5 Nhéan vién | Tach chiet vat liéu di truyén NV05-VR-QT5.5.2
PTN
5 Nhan vién | Phan tng tao cDNA NV05-VR02-QT5.5.06-
PTN BMO02
" Nhan vién | Phan ung PCR tao cac doan| NV05-VR02-QT5.5.06-
PTN DNA sir dung mdi dic hiéu BMO03
Nhéan vién | Dién di va tinh sach san phém
s PTN phan tmg PCR (néu san phim | NV05-VR02-QT5.5.06-
khong dat thi quay lai budc 4 BMO04
hodc 2)
Nhan vién | Do ndng d6 DNA, pha lodng vé | NV05-VR02-QT5.5.06-
PTN ndng d6 chuan bi thu vién BMO5
¢ NV05-VR02-QT5.5.06-
BMO06
Nhan vién | Chuan bj thu vién NV05-VR02-QT5.5.06-
PTN BMO07
. NV05-VR02-QT5.5.06-
BMOS8
NV05-VR02-QTS5.5.06-
BMO09
Nhéan vién | Chay may GTTG NV05-VR02-QT5.5.06-
" PTN BM10
NV05-VR02-QT5.5.06-
BM11
Nhan vién | Nhan dinh két qua (néu két qua QL10-QP01-PL04
9 PTN khong dat thi quay lai budc 8
Truong PTN | hodc 6)

Trang 8/18




Quy trinh chi tiét nhom kj thudt gidi trinh tw gen Ma sé:

thé hé méi Illumina cho vi rit SARS-CoV-2 Ngay hiéu luc: / /20

Nhén vién | Xir Iy miu va khir nhiém

PTN

10 Nhén vién

phu trach khir

nhiém

Nhan vién

11 PTN

Truéng PTN

QL09-QT11

Qudn ly dit li€u xét nghiém va

tra két qua NV05-QT5.8.01

10.2. Cac budc thuc hién
10.2.1 Chuén bi mAu va quan Iy dit lidu ciia mau

Chuén bi miu va quén 1y dit liéu ctia mAu theo quy trinh NV05-VR-QT5.4.1
10.2.2 T4ch chiét RNA theo quy trinh

Téch chiét RNA dugc thyc hién theo quy trinh NV05-VR-QTS5.5.2 tai PTN Ctim,

Khoa Vi rit.
10.2.3 Phan rng tao cDNA
Ho4 chét duoc chuin bi theo bang bén dudi

Reagent x 1 (ul) N phéan tng
SuperScript IV VILO Master Mix (5X) 5 5xN
H20 15 15xN
RNA 5 Chia mdi tube 20 ul
Total 25
Chuong trinh nhiét:
Step Temp (°C) Time (mm:ss)
Priming 25 10:00
Extension 50 20:00
Denature RT 85 5:00
Hold 4 oc

10.2.4 Phan trng PCR 14 doan sir dung mdi dic hiéu

a. chuén bi Primer Pool mdi loai

- B6 sung H20 hojc TE twong mg vio timg tube mdi dang & dang dong kho dé dugc
A A As 1a

nong do moi 1a 100 uM
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Quy trinh chi tiét nhom ky thudt gidi trinh tw gen M3 sé:
thé hé mai Illumina cho vi rit SARS-CoV-2 Ngay hidu lyc: 7/ /20

- Chuan bi tube mdi pool cho timg set (A hoic B) nhw sau: trén 5 pl mdi Forward
(100pM), 5 ul mdi Reverse (100uM), 190 pl H20 vao strip 8 va ghi nhén tén mdi (nhu
hinh bén dudi)

1 i 1
Y

A1

kil
VAVAVAYAVAVAY,

b. Phan ing PCR 14 manh

Ik

T s O o 1 1 1
\Aj/ A6 | (A7
s N | 1 1

i L

1 2,500 5,000 7,500 10,000 12,500 15,900 17,500 20,000 22,?00 25‘_000 27,.500 29,?03
Wuhan-Hu-1 1
----------- ot A ;WAT p iy B i i % . o
SetB B . e ] a frngee

Vi trf cac doan DNA duoc nhén 1én trong tmg véi tén moi (14 doan)
Thanh phin phin tmg PCR 14 doan SARS-CoV-2

x 1 (ul) N phéan G&ng

Platinum SuperFi II Green PCR Master Mix (2X) | 10 10xN

H20 0.5 6.5xN

Primer pool (5uM) 2 2xN

Single strand cDNA 1.5 Chia déu mdi

TOTAL 20 tube 18.5ul
Chuong trinh nhiét

Step Temp (°C) Time (mm:ss) Cycles

Hot start 98 2:00 1X

Denaturation 98 00:15

Annealing 65 00:30 40X

Extension 72 02:00

Final extesion 12 5:00 1X

Hold 4 oc

10.2.5. Dién di va tinh sach san phim phan g PCR
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Quy trinh chi tiét nhom Ky thudt gidi trinh tw gen M3 s6:
thé hé¢ méi Illumina cho vi rit SARS-CoV-2 Ngay hiéu luc: 7/ /20

10.2.5.1. Dién di

Dién di sin pham PCR 14 ménh vi rat SARS-CoV-2 dugc thyc hién tai phong
dién di, PTN Cum, khoa Vi rit, Vién VSDTTW. Qua trinh nay gdm c4c buéc nhir sau:
- Chuan bi thach dién di: chuén bi thach agarose gel 1% bang cach pha 1g agarose + 100
ml dung dich buffer TBE/TAE 1X + 15ul SYBR Safe DNA Gel Stain. D4 thach khay
17 giéng, 2 hang lugc.

- Dung dich dém mau tra miu dién di: 5ul san phém PCR + 1ul Dye mau nhudm
- St dung 5 ul ladder cho mdi hang lwgc dién di
- Pién di san pham PCR tai higu dién thé 135V, trong thoi gian 8-10 phut
- Chyp anh dién di
- Luu hinh 4nh theo ting folder theo ting 1an chay GTTG
- Nhén dinh két qua: (néu san phém khong dat thi thyc hién lai dién di hodc chay PCR
14 méanh)
10.2.5.2. Tinh sach san phdm PCR
San phdm PCR dién di c6 band, duoc tron vao nhau theo cung thé tich (mdi mau

c6 14 manh, hiit cting thé tich 14 6ng PCR turong mg cic manh nay ctia mau vao nhau).
Voltex dé tron déu cac méanh nay véi nhau.

Tinh sach san pham dién di dugc thyc hién tai phong chuén bi thu vién GTTG,
PTN Ciim, khoa Vi riit, Vién VSDTTW gi6ng nhu céc tic nhan khac.
Tinh sach san pham PCR véi cac ho4 chét nhu sau:

x 1 (ul) Chwong trinh nhiét
San pham PCR 10 37°C/30 phat
EXOSAP IT 4 80°C/15 phut

San pham PCR sau tinh sach chwa ding ngay c6 thé cét ta am 20°C trong vong 7
ngay.
10.2.6 Po ndng d9 DNA, pha lodng vé ndng dd chuin bi thu vién
Tinh sach san phém dién di duoc thuc hién tai phong chuén bj thu vién GTTG,
PTN Cum, khoa Vi rat, Vién VSDTTW.
MG ta cac budce thuc hién:
- Lap danh sich mAiu, st dung biéu miu do ndng d6 Qubit (NV05-VRO2-
QT5.5.06-BM04)
- Chuén bj 6ng Qubit = s6 miu + 2 standard
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@ Quy trinh chi tiét nhom kyj thudt gidi trinh tw gen M sb;

thé hé mdi Illumina cho vi rit SARS-CoV-2 Ngay hiéulye: 7/ /20

Pha Qubit working Solution: pha lodng Qubit reagent theo ti 1€ 1:200 sir dung
Qubit Buffer. Pha cho mdi 1an st dung, khong pha sin, pha theo s mau va 2
standard mbi 14n do

Pha loéing 1/10 c4c tube mAu sin phim PCR d3 tinh sach @& do: 5ul sin phim
PCR tinh sach + 45 ul H20

Mix miu do theo bing sau:

N=1 N = (n+2)
Qubit working solution
Qubit reagent 1 nt2
Qubit buffer 199 199 (n + 2)
Mix
Standard Sample
Qubit working solution 190 ul 197 ul
Template 10 ul 3ul
Tong thé tich 200 ul 200 ul

Vortex mdi tube 2-3 gidy

U ¢ nhiét d6 phong trong 2 phat (tranh 4nh sang truc tiép)

Khéi dong may do Qubit, chon ché d6 twong tmg véi muc dich do

Do Standard 1 va Standard 2

Do Sample, chon don vi quy dbi ng/ul va chon thé tich template (3ul)

Do lan luot cac mau, ghi két qua do dugc vao biéu miu.

Tinh toan dé c6 thé tich H20 cin pha loéing dé c6 DNA ndng d6 0.2ng/ul, pha
loding miu bang nudc theo cong thirc C1xV1=C2xV2

10.2.7 Chudn bi thuw vién

Toan bd cac budce ciia qua trinh chun bi thu vién duoc thuc hién tai phong chuin

bi thu vién GTTG, PTN Cam, khoa Vi rat, Vién VSDTTW.

a. Gdn tagment

C4c bude tién hanh

Chuan bi strip 6ng 0.2ml ¢ chuén bi thr vién (khong dung dng 0.1ml)

x 1 ()
D 5 Pipet mix 10 1an 55°C/ 5 phit
DNA (0.2ng/ul) 3 - 10°C/
ATM 25 Pip.et mix 10 1an Ngay kiu nhiét d6 giam dén
Spin down 10°C b6 sung ngay NT
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@ Quy trinh chi tiét nhom ky thudt gidi trinh tw gen Ma sé:

thé hé méi llumina cho vi rit SARS-CoV-2 Ngay hiu lyc: / /20
NT 2.5 Nhiét d¢ phong 5 phat
Tong thé tich 13 Voltex, spin down

b. Gdn Index va thuee hién PCR

- Lya chon index phu hop véi s6 mau, ghi so
0 index cho tlrng mau.

Cho 14n luot hoé chit vio tube chuin bi thu vién phia nhu sau

x 1 (ul)
DNA da Taqment (buwéc trén) 13
Index i7 (12 tuyp nap cam) 2.5/ 1 index
Index i5 (8 tuyp nap tring) 2.5/ 1 index
NPM 7:5 . .
pipet mix d€u hon hop, spin down
Tong thé tich 25
Chu ky PCR giin Index
72°C/ 3 phut
95°C/ 30 giay
95°C/ 30 g%éy 15ty
55°C/ 30 giay
72°C/ 30 giay
72°C/ 5 phut
4°C/ o0

Sau budc néy c6 thé leu mdu ¢ 2-8°C trong 2 ngay, hodc luu trén mdy PCR qua dém
c. Tinh sach san phdm PCR

Chuén bj Ethanol 80% ding cho qua trinh tinh sach. Cht y khong dung ethanol
cii, luén pha méi mdi 1an tinh sach.

Ho4 chét tinh sach AMPure XP beads phai dé & nhiét d6 phong 30 phut trude khi
thuc hién d& dam béo hoa chit tré vé nhiét ¢ phong.
Cac budc thye hién
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@ Quy trinh chi tiét nhom kyj thudt gidi trinh tw gen M s6;

thé hé mdi Illumina cho vi riit SARS-CoV-2 Ngay hiéu lyc: / /20

Votex éng AMPure bead cho tan déu hat tir vao hoa chat, spindown
Mix san phdm PCR va bead theo ty 16 1:1 (25ul san pham PCR+ 25 ul AMPure

XP Bead)

Vortex tuyp chira san phAm PCR c6 gén Index va Bead trén may trong 2 phut,
1800rpm
U & nhiét d6 phong trong 5 phiit. Néu hat bead bin 1én trén ndp tube thi spin
down nhe.
Cho tube 18n gi4 tir va dé trong 2 phit hodc téi khi dung dich tr& nén trong subt,
cac hat tir bam hét 1én vi trf tiép xitic véi tir.
Ht bo toan bd dich ndi ma khong cham vao hat bead. Néu cham vao thi tra lai
dung dich, cho thém 2 phit nita trén gia tir @& dung dich trong subt rdi hit bo
dich ndi.
Rira 2 14n bang Ethanol 80%

o Thuyc hién trén.gia tir

o B sung 200ul ethanol 80%, khong mix

o utrong 30 gidy

o Dung pipet hut bé dich
C6 thé st dung pipet loai nhé d& hut bé hoan toan ethanol con sét lai
Pé tube mé nip, kho trong nhiét o phong cho dén khi hat bead se mit lai (trong
khodng 5-10 phit tuy diéu kién phong). Tranh dé hat Bead qué w6t (con EtOH)
hodc qua kho (dut gdy DNA)
Pit mau vao khay thuong, bd sung 25 ul RSB vao mbi miu
St dung votex, shaking & 1800rpm trong 2 phut, spindown
U ¢ nhiét @6 phong trong 2 phut
Dit mau 1én gia tir, doi dich trong (khoang 2 phut)
Dumng pipet thu hdi 22.5 ul dich trong chita DNA d4 tinh sach

Sau burdc nay cé thé lru mau & -20°C trong 7 ngay

d. Do nong do the vién

Kiém tra chét luong thu vién bing phwong phap:
o Qubit kit: cac bude thuc hién theo Po ndng @ sin phdm PCR sau tinh
sach sw dung Qubit kit muc 10.2.6
o Dién di agarose: kiém tra kich thuéc band 5 ul/mau dé biét kich thude.

thuc hién theo Pién di va tinh sach sin phdm phdn teng PCR muc 10.5.2.
Kich thudc thu vign cta vi rat SARS-CoV-2 thuong 1a 500bp.

Ttr cac két qua nong @6 ug/ul va kich thude ciia mau c6 thé tinh toan ra ndng d6 nM
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Quy trinh chi tiét nhom kj thudt gidi trinh tw gen Ma sé:
thé hé mdi Illumina cho vi rit SARS-CoV-2 Ngay hiéulyc: / /20

e

. Lam dong déu thir vién, trén 1dn vao nhau

Dong déu thu vién st dung phuong phap Standard Normalization cta Illumina.
Duya vao két qua do ndng do Qubit va kich thude band thw vién dién di agarose, tinh
hrong mAu va RSB can d pha lodng thy vién m&i miu v& ndng do 1-4 nM

Cong thirc tinh nhu sau: C1x V1=C2x V2

nM = 10”6 x [ndéng @9 mAu ng/ul]/(kich thudc trung binh bp x 660 g/mol)

Cong thire tinh dwgc 1ap trén bang excel d sir dung

c V2 2 V1 RSB=V2-V1

. Nbng d@ sau tao . .
D thw vién + tinh | Tdng thé tichV2 12 nM ETh: tic:x thee vign Thé tich RSB cin
‘moi mau (ul)
sach (nM)
1 278 278 2 2 258
3 | 44,2 44,2 2 2 422

ung
10.2.8. Chay may GTTG

Tuy theo chay may GTTG iSeq (1nM) hay MiSeq (4nM) ma pha loding vé ndng d6 twong

a. chay mdy iSeq

Pool thu vi¢n: hit cling thé tich (vd: 6ul) cc miu da duoc lam dong déu vao
cung mot tube. Voltex va spin down

Do lai ndng d6 tube thw vién pool nay dé c6 két qué chinh x4c nhét trude khi pha
lodng chay may (thu vién 1nM)

Pha loding thu vién nay vé ndng d6 80pM trong RSB (pha lodng khoang 12,5
1an v6i thu vién 1nM). Thu vién da pha lodng phai dung ngay trong ngay

vd: thu vién theo ly thuyét l1a 1nM, do lai dugc 1nM

8ul thu vién 1nM + 92 ul RSB = 100ul thur vién ndng d6 80pM

Huat 20ul mAu cho vao cartridge ctia may dé chay

b. chay mdy Miseq

Pool thw vién: hiit cing thé tich (vd: 6ul) cac mAu di dugc lam ddng déu vao
cung mot tube.

Do lai ndng do tube thw vién pool nay d& c6 két qua chinh xéc nhét truéc khi pha
lodng chay may (thw vién 4 nM)

Hut mau va hoa chat theo cong thirc sau:

x 1 (unl)

Thu vién Pool 4nM 5 Vortex, spin down

NaOH 0.2N 5 U & nhiét d6 phong 5 phut

HT1 990
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Quy trinh chi tiét nhom ky thudt gidi trinh tw gen Ma sé:
thé hé méi Illumina cho vi rit SARS-CoV-2 Ngay hiéu lyc: / /20

Téng theé tich 1000 Nong d 20pM
- Tur thu vién ndng d6 20pM, pha lodng vé ndng do chay may véi by sinh pham

twong tng bang hoa chat HT1.
VD:
Thu vién pool theo 1y thuyét 13 4nM, do lai dugc ndng d6 3,67nM.
B0 sinh phim chay may 1a MiSeq Reagent Micro Kit v2 (300 cycles)
Trén Sul TV+ 5ul NaOH 0.2N +990ul HT1 = 1000 ul thu vién néng do 18.35pM
545ul thu vién 18.35pM + 455 ul HT1 = 1000ul thr vién ndng d6 10pM chay
may v4i bd MiSeq Reagent Micro Kit v2 (300 cycles)
10.2.9 Nhén dinh két qua
- Xem xét cht lugng trinh tir gen: dya vao dic trung k¥ thuat tai myc 7.
- St dung ph?m mém dé tao trinh tu gen hoan chinh. Nhan dinh két qua cua trinh tu téng
hop sau ghép ndi:

- Dat: Trinh tr gen c6 &4 d6 bao phi can thiét dé phan tich

- Khéng dat: Trinh ty gen KHONG c6 dit d6 bao phu can thiét d& phan tich

Néu trinh tu gen khong dat, thi lam lai budc chay may hodc chuin bi thu

vién/tagmentation hodc chuén bi thu vién/lam df“mg déu mau.

- Luu trit va kiém tra laj trinh tyr.

- Phan tich trinh tw chung thu dwoc dé xac dinh su bién dbi trinh tw, xac dinh kiéu
gen hodc phan tich d6t bién khang thube, st dung cac cong cu tin sinh hoc can
thiét cho cac muc dich khéac nhau.

Néu két qua khong dat thi quay lai budc chay may hodc chudn bi thu
vién/tagmentation hogc chuén bi thu vién/lam ddng déu miu tuy theo két qua thu duoc.
10.2.10 Xitx Iy m4u va khir tring, khir nhiém
10.2.10.1 Xir Iy miu

Theo quy trinh xtt 1§ mau d3 ¢ cia vién QL09-QT11
10.2.10.2 Luu giit, bdo quan
- MAu bénh pham sau khi xét nghiém s& dwoc huu giit tai PTN - Vién VSDTTU.
- Xem quy trinh lyu gitt miu sau xét nghiém NV05-QT5.7.01.

x F x e Thoi gian luu
Mau Diéu ki¢n e
(sau khi trd ket qua)
Bénh phim 1am sang -80°C 5 nim
Chiing phén 1ap -80°C 5 nim

- Tay theo tinh hinh thyc té cia PTN ma c6 thé hru giit hoic hity mau sém hay muén
hon thoi gian quy dinh.
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Quy trinh chi tiét nhém ky thudt gidi trinh tw gen M3 s6:
thé hé méi Illumina cho vi rit SARS-CoV-2 Ngay hiéu lyc: 7/ /20

10.2.10.3. Huy miu
- Mau bénh pham hét thoi gian bdo quan hodc khong dung trong xét nghiém s&
dugc hity theo tidu chuan an toan sinh hoc ctia luat s& tai (trong nudce/ndi bo) va
theo hé théng quan Iy chit lwong.
- Xem quy trinh tiéu hity bénh phim NV05-QTS5.7.02.
10.2.10.4. Khir nhiém sau xét nghiém
- Khir nhiém tai PTN:
o Khu vyc lam viéc: QL07-QT05
o Trang thiét bj: QL04-QTO01
o MaAu bénh phdm: QL09-QT11 |
- Xir Iy rac thai: Xem huéng dan phan loai va xtt Iy chat thai muc 8.3 (STAT) va
quy trinh “Thu gom va xtt 1y cht thai 1dy nhidm” (mé s6: QL09-QT11).
10.2.11 Quén Iy dit liéu va tra két qua
Thong tin dit liéu ciia miu bénh phim va bao c4o tra 1t qua duge thuc hién theo
quy trinh NV05-QT5.8.08
11. Phu luc va biéu miu

STT | Tén phu luc, biéu miu Mi s6
1 Biéu mau tich chiét RNA tir mu bénh phim | NV05-VR02-QT5.5.06-BMO1
2 Biéu mau tao cDNA soi don NV05-VR02-QT5.5.06-BM02
3 Bicu miu tao dsDNA NV05-VR02-QTS5.5.06-BM03
4 Biéu mau tinh sach DNA - | NV05-VR02-QT5.5.06-BM04
5 Biéu mau do ndng 46 DNA bang Qubit NV05-VR02-QT5.5.06-BM05
6 Biéu mau pha lodng néng d6 DNA NV05-VR02-QT5.5.06-BM06
7 Biéu mau Tagmentation NV05-VR02-QT5.5.06-BM07
8 Biéu miu gin Index NV05-VR02-QT5.5.06-BM08
o Bicu mau tinh sach san pham sau khi gin | NV05-VR02-QT5.5.06-BM09
Index
10 Biéu mAu 1am ddng déu ndng d6 miu BIVDS-VI02-QTS,5,06-BML10
NV05-VR02-QT5.5.06-BM11
12. HO so

5 Hinh Thoéi  gian

STT | Tén ho so Don vi luu trir i
) ' thic luu | luwu

1 Hb so tach chiét mau PTN ZVP Vinban | 5 nam
2 Hb so cDNA PTN ZVP Vin ban | 5 nim
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@ Quy trinh chi tiét nhom kj thudt gidi trinh tw gen Ma s6;

thé hé méi Illumina cho vi riit SARS-CoV-2 Ngay hiéu lyc: / /20
3 H6 so do nong d6 DNA PTN ZVP Vinban |5 nim
Ho so pha lodng mau chuan . 5
4 , N PTN ZVP Van ban |5 nam
bi thu vién
Hb so 1am dong déu thu vién | PTN ZVP Vanban |5 nim
HO6 so giai trinh tir mau PTN ZVP Vanban |5 nim
HO so theo ddi két qua gidi
7 © S0THIe0 COL Ke 8 8148 | p1ny Zvp Vinban |5 nim
trinh tu
13. Tai liéu tham khao
https://support.illumina.com/content/dam/illumina-

support/documents/documentation/system_documentation/iseq100/translations/iseq-
100-system-guide-1000000036024-vie.pdf
nextera-xt-library-prep-reference-guide-15031942-05 pdf
iseq-100-sequencing-system-guide-1000000036024-05.pdf
bead-based-normalization-tech-note-470-2016-007.pdf
https://www.beckmancoulter.com/wsrportal/techdocs?docname=B37419
https://genome.med.harvard. edu/documents/sequencing/Agencourt AMPure Protocol.
pdf

https://genome med.harvard. eduw/documents/libraryPrep/IluminaNexteraX TProtocol f
df
http://tools.thermofisher.com/content/sfs/manuals/

hitps://www.protocols.io/view/sars-cov-2-genome-sequencing-using-long-pooled-

amp-kxvexeobdv8i/vl
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Quy trinh chi tiét nhom kj thudt gidi trinh tw gen Ma s6: NV05-VR02-QT5.5.7
thé hé mdi Illumina cho vi riit SARS-CoV-2 Ngay hiéu lyc: 20/05/2020

Tong thé tich 1000 Nong ¢ 20pM
- Tir thu vién ndng d6 20pM, pha loding vé nong d6 chay may véi bd sinh phim

twong mg bang hoa chat HT.
VD: |
Thu vién pool theo 1y thuyét 1a 4nM, do lai dwgc ndng d6 3,67nM.
B sinh phdm chay may 1a MiSeq Reagent Micro Kit v2 (300 cycles)
Tron 5ul TV+ 5ul NaOH 0.2N + 990ul HT1 = 1000 ul thu vién néng do 18.35pM
545ul thu vién 18.35pM + 455 ul HT1 = 1000ul thu vién néng do 10pM chay
may véi b MiSeq Reagent Micro Kit v2 (300 cycles)
10.2.9 Nhén dinh két qua
- Xem xét chét lugng trinh ty gen: dya vao ddc trung k¥ thudt tai muyc 7.
- Sir dung phan mém dé tao trinh tr gen hoan chinh. Nhan dinh két qua cua trinh tu tdng
hop sau ghép nbi:

- Dat: Trinh tw gen c6 @4 do bao phu can thiét ¢é phan tich

- Khéng dat: Trinh ty gen KHONG c6 du d6 bao phi can thiét & phén tich

Néu trinh tu gen khong dat, thi 1am lai buéc chay may hodc chuidn bj thu

vién/tagmentation hoac chuén bi thu vién/lam df‘mg déu mau.

- Luu trt va kiém tra lai trinh tu.

- Phaén tich trinh ty chung thu dwoc dé x4c dinh sy bién ddi trinh ty, xac dinh kiéu
gen hodc phan tich dot bién khang thudc, sir dung cac cong cu tin sinh hoc can
thiét cho cac muc dich khac nhau.

Néu két qui khong dat thi quay lai budc chay may hodc chuin bi thu
vién/tagmentation hogc chuén bj thu vién/lam ddng d&u méu tuy theo két qua thu duoc.
10.2.10 Xir Iy mau va khir tring, khir nhiém
10.2.10.1 Xir Iy miu

Theo quy trinh xir 1§ miu d& c6 cta vién QL09-QT11
10.2.10.2 Luu giit, bdo quan
- MaAu bénh pham sau khi xét nghiém s& dugc luu gitt tai PTN - Vién VSDTTU.
- Xem quy trinh lru gitt mAu sau xét nghiém NV05-QT5.7.01.

, e Thaoi gian luu
Mau Diéu kién v e e
(sau khi tra ket qua)
Bénh pham 1am sang -80°C 5 nadm
Ching phén 14p -80°C 5 nim

- Tty theo tinh hinh thuc té ciia PTN ma c6 thé hwu giit hoic hity miu sém hay mudn
hon thoi gian quy dinh.
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Quy trinh chi tiét nhom kj thudt gidi trinh tw gen M3 sb: NV05-VR02-0T5.5.7
thé hé mdi Illumina cho vi rit SARS-CoV-2 Ngay hiéu luc: 20/05/2020

10.2.10.3. Huy miu
- Méu bénh pham hét thoi gian bdo quan hoc khong dung trong xét nghiém sé&
dugc huty theo tiéu chudn an toan sinh hoc ciia luit s& tai (trong nude/ndi bo) va
theo hé thong quéan 1y chét lugng.
- Xem quy trinh tiéu hity bénh phim NV05-QT5.7.02.
10.2.10.4. Khir nhiém sau xét nghiém
- Kht nhiém tai PTN:
o Khu vye lam viéc: QL0O7-QT05
o Trang thiét bi: QL04-QTO01
o MaAu bénh pham: QLO9-QT11
- X ly rac thai: Xem huwéng dan phéan loai va xit ly chét thai muc 8.3 (STAT) va
quy trinh “Thu gom va xit ly cht thai 14y nhidm” (mi s6: QL09-QT11).
10.2.11 Quan Iy dit liéu va tra két qua
Thong tin dit liéu cia mau bénh phém va bao céo tra 16t qua dugc thuc hién theo
quy trinh NV05-QT5.8.08
11. Phu lyc va biéu miu

STT | Tén phu luc, biéu miu M3 s6
1 Biéu mau tach chiét RNA tir miu bénh phim | NV05-VR02-QT5.5.06-BMO01
2 Biéu méu tao cDNA soi don NV05-VR02-QTS5.5.06-BM02
3 Biéu miu tao dsDNA NV05-VR02-QTS5.5.06-BM03
4 Biéu miu tinh sach DNA NV05-VR02-QT5.5.06-BM04
5 ‘Biéu méu do nong d6 DNA bing Qubit NV05-VR02-QT5.5.06-BMO05
6 Biéu mau pha lodng ndng d6 DNA NV05-VR02-QTS5.5.06-BMO06
7 Biéu mau Tagmentation NVO05-VR02-QT5.5.06-BM07
8 Biéu miu gin Index "~ | NV05-VR02-QT5.5.06-BM08
o Bicu mau tinh sach san phdm sau khi gin | NV05-VR02-QT5.5.06-BM09
Index
10 | Biéu mAu lam ddng déu ndng d6 mau RAASER0Z-CGL5.0.00- BRI
' NV05-VR02-QT5.5.06-BM11
12. Ho so’
. Hinh Thoi  gian
STT | Tén ho so Pon vi luu trix
) thie luu | luu
Hb so tach chiét mau PTN ZVP Vinban | 5 ndm
2 Hb so cDNA PTN ZVP Vanban |5 nam
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Quy trinh chi tiét nhém kj thudt gidi trinh tw gen M3 sb: NV05-VR02-0T5.5.7

thé hé mdai Illumina cho vi rat SARS-CoV-2 Ngay hiéu lyc: 20/05/2020

3 H6 so do ndng 36 DNA PTN ZVP Vanban |5 nim

Ho6 so pha lodng mau chuén . 5
4 , - PTN ZVP Vinban |5 nim

bi thu vién

HOo so lam ddng déu thu vién | PTN ZVP Vianban | 5nim
6 HO so gidi trinh ty mau PTN ZVP Vinban |5 nim

Hb so theo doi két qua giai
7 ‘ LA 8B b Zvp Vinban | 5 nim

trinh tur

13. Tai li€u tham khdo
https://support.illumina.com/content/dam/illumina-

support/documents/documentation/system_documentation/iseq100/translations/iseq-
100-system-guide-1000000036024-vie.pdf
nextera-xt-library-prep-reference-guide-15031942-05 .pdf
iseq-100-sequencing-system-guide-1000000036024-05.pdf
bead-based-normalization-tech-note-470-2016-007 .pdf
https://www.beckmancoulter.com/wsrportal/techdocs?docname=B37419
https://genome.med.harvard.edu/documents/sequencing/Agencourt AMPure Protocol.
pdf

https://genome med.harvard. eduw/documents/libraryPrep/[IluminaNexteraX TProtocol p
ot :
http://tools.thermofisher.com/content/sfs/manuals/qubit_assays gre.pdf

https:/fwww.protocols.io/view/sars-cov-2-genome-sequencing-using-long-pooled-

amp-kxyexeob4v8i/vl

Trang 18/18



PHU LUC 4

Théng tin Giai trinh tw miu SARS-CoV-2 di dugc cip nhit trén GISAID

(Hlumina Iseq 100)

STT ID virus Théi gian thu thap ID No GISAID
1 hCoV-19/Vietnam/38142/2020 01.2020 EPI_ISL_ 408668
2 hCoV-19/Vietnam/38238/2020 01.2020 EPI_ISL 660541
3 hCoV-19/Vietnam/CM99/2020 02.2020 EPI_ISL_416429
4 hCoV-19/Vietnam/CM295/2020 03.2020 EPI_ISL_416430
> hCoV-19/Vietnam/CM296/2020 03.2020 EPI_ISL 416431
6 hCoV-19/Vietnam/39607/2020 03.2020 EP1_ISL_416428
! hCoV-19/Vietnam/IBT-NIHE-03/2020 03.2020 EPI_ISL_479756
8 hCoV-19/Vietnam/IBT-NIHE-05/2020 03.2020 EPI_ISL_ 479757
o hCoV-19/Vietnam/IBT-NIHE-16/2020 03.2020 EPI_ISL_ 479758
10 hCoV-19/Vietnam/39730/2020 03.2020 EPI_ISL 660542
1 hCoV-19/Vietnam/40113/2020 07.2020 EPI_ISL_759873
12 hCoV-19/Vietnam/40124/2020 07.2020 EPI_ISL_759874
13 hCoV-19/Vietnam/40125/2020 07.2020 EPI_ISL_759875
14 hCoV-19/Vietnam/40126/2020 07.2020 EPI_ISL_759876
15 hCoV-19/Vietnam/40127/2020 07.2020 EPI_ISL_759877
16 hCoV-19/Vietnam/40128/2020 07.2020 EPI_ISL_759878
17 hCoV-19/Vietnam/40130/2020 07.2020 EPI_ISL_759879
18 hCoV-19/Vietnam/40131/2020 07.2020 EPI_ISL_759880
19 hCoV-19/Vietnam/40188/2020 07.2020 EPI_ISL_759881




20 hCoV-19/Vietnam/40213/2020 07.2020 EPI_ISL_759886
21 hCoV-19/Vietnam/40139/2020 07.2020 EPI_ISL_766029
22 hCoV-19/Vietnam/40143/2020 07.2020 EPI_ISL_766030
23 hCoV-19/Vietnam/40219/2020 08.2020 EPI_ISL_759869
24 hCoV-19/Vietnam/40228/2020 08.2020 EPI_ISL_759870
23 hCoV-19/Vietnam/40227/2020 08.2020 EPI_ISL_759871
26 hCoV-19/Vietnam/40229/2020 08.2020 EPI_ISL_759872
2! hCoV-19/Vietnam/40191/2020 08.2020 EPI_ISL_759882
28 hCoV-19/Vietnam/40201/2020 08.2020 EPI_ISL_759883
29 hCoV-19/Vietnam/40203/2020 08.2020 EPI_ISL_759884
30 hCoV-19/Vietnam/40205/2020 08.2020 EPI_ISL_759885
31 hCoV-19/Vietnam/40218/2020 08.2020 EPI_ISL_759887
32 hCoV-19/Vietnam/40230/2020 08.2020 EPI_ISL_759888
33 hCoV-19/Vietnam/40234/2020 08.2020 EPI_ISL_759889
34 hCoV-19/Vietnam/40236/2020 08.2020 EPI_ISL_759890
3 hCoV-19/Vietnam/CM18609/2020 08.2020 EPI_ISL_759891
3 hCoV-19/Vietnam/40231/2020 08.2020 EPI_ISL_766031
37 hCoV-19/Vietnam/40826/2021 01.2021 EPI_ISL_977145
38 hCoV-19/Vietnam/40816/2021 01.2021 EPI_ISL_977146
39 hCoV-19/Vietnam/40811/2021 01.2021 EPI_ISL_977147
40 hCoV-19/Vietnam/40805/2021 01.2021 EPI_ISL_977148
“ hCoV-19/Vietnam/40867/2021 01.2021 EPI_ISL_977149
42 01.2021

hCoV-19/Vietnam/40869/2021

EPI_ISL_977150




43 hCoV-19/Vietnam/40868/2021 01.2021 EPI_ISL_977151
44 hCoV-19/Vietnam/40797/2021 01.2021 EPI_ISL_977152
4 hCoV-19/Vietnam/40865/2021 01.2021 EPI_ISL_977153
46 hCoV-19/Vietnam/41208/2021 05.2021 EPI_ISL_2373108
4 hCoV-19/Vietnam/41209/2021 05.2021 EPI_ISL_2373109
48 hCoV-19/Vietnam/41221/2021 05.2021 EPI_ISL_2373110
49 hCoV-19/Vietnam/41222/2021 05.2021 EPI_ISL_2373111
>0 hCoV-19/Vietnam/41111.3/2021 05.2021 EPI_ISL_2479928
>1 hCoV-19/Vietnam/41143/2021 05.2021 EPI_ISL_2479929
52 hCoV-19/Vietnam/41266/2021 05.2021 EPI1_ISL_2479930
>3 hCoV-19/Vietnam/41267/2021 05.2021 EPI_ISL_2479931
>4 hCoV-19/Vietnam/41268/2021 05.2021 EPI_ISL_2479932
> hCoV-19/Vietnam/41269/2021 05.2021 EPI1_ISL_2479933
> hCoV-19/Vietnam/41230/2021 05.2021 EPI_ISL_2479934
> hCoV-19/Vietnam/41233/2021 05.2021 EPI_ISL_2479935
>8 hCoV-19/Vietnam/41235/2021 05.2021 EPI_ISL_2479936
>9 hCoV-19/Vietnam/41237/2021 05.2021 EPI_ISL_2479937
00 hCoV-19/Vietnam/41238/2021 05.2021 EPI_ISL_2479938
o1 hCoV-19/Vietnam/41245/2021 05.2021 EPI_ISL_2479939
62 hCoV-19/Vietnam/41246/2021 05.2021 EPI_ISL_2479940
63 hCoV-19/Vietnam/41247/2021 05.2021 EPI_ISL_2479941
o4 hCoV-19/Vietnam/41248/2021 05.2021 EPI_ISL_2479942
65 05.2021

hCoV-19/Vietnam/41249/2021

EPI_ISL_2479943




06 hCoV-19/Vietnam/41250/2021 05.2021 EPI_ISL_2479944
o7 hCoV-19/Vietnam/41251/2021 05.2021 EPI_ISL_2479945
08 hCoV-19/Vietnam/41252/2021 05.2021 EPI_ISL_2479946
09 hCoV-19/Vietnam/41253/2021 05.2021 EPI_ISL_2479947
70 hCoV-19/Vietnam/41377/2021 05.2021 EPI_ISL_3694207
& hCoV-19/Vietnam/41378/2021 05.2021 EPI_ISL_3694229
2 hCoV-19/Vietnam/41380/2021 05.2021 EPI_ISL_3694231
3 hCoV-19/Vietnam/41382/2021 05.2021 EPI_ISL_3694233
4 hCoV-19/Vietnam/41384/2021 05.2021 EPI_ISL_3694235
7 hCoV-19/Vietnam/41385/2021 05.2021 EPI_ISL_3694237
76 hCoV-19/Vietnam/41459/2021 06.2021 EPI_ISL_3694240
" hCoV-19/Vietnam/41460/2021 06.2021 EPI_ISL_3694242
8 hCoV-19/Vietnam/41462/2021 06.2021 EPI_ISL_3694244
7 hCoV-19/Vietnam/41430/2021 06.2021 EPI_ISL_3694245
80 hCoV-19/Vietnam/41432/2021 06.2021 EPI_ISL_3694247
81 hCoV-19/Vietnam/41434/2021 06.2021 EPI_ISL_3694249
82 hCoV-19/Vietnam/41435/2021 06.2021 EPI_ISL_3694252
83 hCoV-19/Vietnam/41436/2021 06.2021 EPI_ISL_3694254
84 hCoV-19/Vietnam/41437/2021 06.2021 EPI_ISL_3694256
8 hCoV-19/Vietnam/41438/2021 06.2021 EPI_ISL_3694258
86 hCoV-19/Vietnam/41439/2021 06.2021 EPI_ISL_3694260
87 hCoV-19/Vietnam/41441/2021 06.2021 EPI_ISL_3694262
88 06.2021

hCoV-19/Vietnam/41449/2021

EPI_ISL_3694264




89 hCoV-19/Vietnam/41450/2021 06.2021 EPI_ISL_3694266
%0 hCoV-19/Vietnam/41451/2021 06.2021 EPI_ISL_3694268
o1 hCoV-19/Vietnam/41455/2021 06.2021 EPI_ISL_3694270
%2 hCoV-19/Vietnam/41540/2021 06.2021 EPI_ISL_3694272
%3 hCoV-19/Vietnam/41541/2021 06.2021 EPI_ISL_3694275
o4 hCoV-19/Vietnam/41542/2021 06.2021 EPI_ISL_3694277
% hCoV-19/Vietnam/41543/2021 06.2021 EPI_ISL_3694279
% hCoV-19/Vietnam/41545/2021 06.2021 EPI_ISL_3694281
37 hCoV-19/Vietnam/41546/2021 06.2021 EPI_ISL_3694283
%8 hCoV-19/Vietnam/41547/2021 06.2021 EPI_ISL_3694285
%9 hCoV-19/Vietnam/41548/2021 06.2021 EPI_ISL_3694287
100 hCoV-19/Vietnam/41549/2021 06.2021 EPI_ISL_3694289
101 hCoV-19/Vietnam/41551/2021 06.2021 EPI_ISL_3694292
102 hCoV-19/Vietnam/41552/2021 06.2021 EPI_ISL_3694294
103 hCoV-19/Vietnam/41553/2021 06.2021 EPI_ISL_3694296
104 hCoV-19/Vietnam/41554/2021 06.2021 EPI_ISL_3694298
105 hCoV-19/Vietnam/41555/2021 06.2021 EPI_ISL_3694300
106 hCoV-19/Vietnam/41556/2021 06.2021 EPI_ISL_3694302
107 hCoV-19/Vietnam/41557/2021 06.2021 EPI_ISL_3694304
108 hCoV-19/Vietnam/41558/2021 06.2021 EPI_ISL_3694306
109 hCoV-19/Vietnam/41562/2021 06.2021 EPI_ISL_3694308
110 hCoV-19/Vietnam/41563/2021 06.2021 EPI_ISL_3694311
111 06.2021

hCoV-19/Vietnam/41565/2021

EPI_ISL_3694313




112 hCoV-19/Vietnam/41566/2021 06.2021 EPI_ISL_3694315
113 hCoV-19/Vietnam/41567/2021 06.2021 EPI_ISL_3694317
114 hCoV-19/Vietnam/41568/2021 06.2021 EPI_ISL_3694319
115 hCoV-19/Vietnam/41687/2021 07.2021 EPI_ISL_3694321
116 hCoV-19/Vietnam/41690/2021 07.2021 EPI_ISL_3694323
117 hCoV-19/Vietnam/41692/2021 07.2021 EPI_ISL_3694325
118 hCoV-19/Vietnam/41698/2021 07.2021 EPI_ISL_3694327
119 hCoV-19/Vietnam/41702/2021 07.2021 EPI_ISL_3694329
120 hCoV-19/Vietnam/41709/2021 07.2021 EPI_ISL_3694331
121 hCoV-19/Vietnam/41735/2021 07.2021 EPI_ISL_3694347
122 hCoV-19/Vietnam/41739/2021 07.2021 EPI_ISL_3694349
123 hCoV-19/Vietnam/41743/2021 07.2021 EPI_ISL_3694351
124 hCoV-19/Vietnam/41746/2021 07.2021 EPI1_ISL_3694353
125 hCoV-19/Vietnam/41747/2021 07.2021 EPI_ISL_3694355
126 hCoV-19/Vietnam/41749/2021 07.2021 EPI_ISL_3694357
127 hCoV-19/Vietnam/41752/2021 07.2021 EPI_ISL_3694359
128 hCoV-19/Vietnam/41754/2021 07.2021 EPI_ISL_3694361
129 hCoV-19/Vietnam/41758/2021 07.2021 EPI_ISL_3694363
130 hCoV-19/Vietnam/41609/2021 07.2021 EPI_ISL_3694365
131 hCoV-19/Vietnam/41610/2021 07.2021 EPI_ISL_3694368
132 hCoV-19/Vietnam/41611/2021 07.2021 EPI_ISL_3694369
133 hCoV-19/Vietnam/41612/2021 07.2021 EPI_ISL_3694371
134 07.2021

hCoV-19/Vietnam/41733/2021

EPI_ISL_8920049




135 hCoV-19/Vietnam/41608/2021 07.2021 EPI_ISL_8920050
136 hCoV-19/Vietnam/41712/2021 08.2021 EPI_ISL_3694333
137 hCoV-19/Vietnam/41715/2021 08.2021 EPI_ISL_3694336
138 hCoV-19/Vietnam/41718/2021 08.2021 EPI_ISL_3694338
139 hCoV-19/Vietnam/41721/2021 08.2021 EPI_ISL_3694340
140 hCoV-19/Vietnam/41724/2021 08.2021 EPI_ISL_3694342
141 hCoV-19/Vietnam/41729/2021 08.2021 EPI_ISL_3694344
142 hCoV-19/Vietnam/41763/2021 08.2021 EPI_ISL_7924765
143 hCoV-19/Vietnam/41764/2021 08.2021 EPI_ISL_7924766
144 hCoV-19/Vietnam/41765/2021 08.2021 EPI_ISL_7924767
145 hCoV-19/Vietnam/41766/2021 08.2021 EPI_ISL_7924768
146 hCoV-19/Vietnam/41767/2021 08.2021 EPI_ISL_7924769
147 hCoV-19/Vietnam/41775/2021 08.2021 EPI_ISL_7924770
148 hCoV-19/Vietnam/41776/2021 08.2021 EPI_ISL_7924771
149 hCoV-19/Vietnam/41778/2021 08.2021 EPI_ISL_7924772
150 hCoV-19/Vietnam/41779/2021 08.2021 EPI_ISL_7924773
1>1 hCoV-19/Vietnam/41780/2021 08.2021 EPI_ISL_7924774
152 hCoV-19/Vietnam/41781/2021 08.2021 EPI_ISL_7924775
153 hCoV-19/Vietnam/41782/2021 08.2021 EPI_ISL_7924776
1>4 hCoV-19/Vietnam/41783/2021 08.2021 EPI_ISL_7924777
155 hCoV-19/Vietnam/41786/2021 08.2021 EPI_ISL_7924778
156 hCoV-19/Vietnam/41787/2021 08.2021 EPI_ISL_7924779
157 08.2021

hCoV-19/Vietnam/41788/2021

EPI_ISL_7924780




158 hCoV-19/Vietnam/41791/2021 08.2021 EPI_ISL_7924781
159 hCoV-19/Vietnam/41792/2021 08.2021 EPI_ISL_7924782
160 hCoV-19/Vietnam/41793/2021 08.2021 EPI_ISL_7924783
161 hCoV-19/Vietnam/41794/2021 08.2021 EPI_ISL_7924784
162 hCoV-19/Vietnam/41795/2021 08.2021 EPI_ISL_7924785
163 hCoV-19/Vietnam/41796/2021 08.2021 EPI_ISL_7924786
164 hCoV-19/Vietnam/41797/2021 08.2021 EPI_ISL_7924787
165 hCoV-19/Vietnam/41799/2021 08.2021 EPI_ISL_7924788
166 hCoV-19/Vietnam/41656/2021 08.2021 EPI_ISL_8920051
167 hCoV-19/Vietnam/41657/2021 08.2021 EPI_ISL_8920052
168 hCoV-19/Vietnam/41801/2021 09.2021 EPI_ISL_7924789
169 hCoV-19/Vietnam/41803/2021 09.2021 EPI_ISL_7924790
170 hCoV-19/Vietnam/41804/2021 09.2021 EPI_ISL_7924791
171 hCoV-19/Vietnam/41806/2021 09.2021 EPI_ISL_7924792
172 hCoV-19/Vietnam/41807/2021 09.2021 EPI_ISL_7924793
173 hCoV-19/Vietnam/41808/2021 09.2021 EPI_ISL_7924794
174 hCoV-19/Vietnam/41809/2021 09.2021 EPI_ISL_7924795
175 hCoV-19/Vietnam/41810/2021 09.2021 EPI_ISL_7924796
176 hCoV-19/Vietnam/41811/2021 09.2021 EPI_ISL_7924797
177 hCoV-19/Vietnam/41812/2021 09.2021 EPI_ISL_7924798
178 hCoV-19/Vietnam/41813/2021 09.2021 EPI_ISL_7924799
179 hCoV-19/Vietnam/41814/2021 09.2021 EPI_ISL_7924800
180 09.2021

hCoV-19/Vietnam/41820/2021

EPI_ISL_7924801




181 hCoV-19/Vietnam/41821/2021 09.2021 EPI_ISL_7924802
182 hCoV-19/Vietnam/41822/2021 09.2021 EPI_ISL_7924803
183 hCoV-19/Vietnam/41823/2021 09.2021 EPI_ISL_7924804
184 hCoV-19/Vietnam/41824/2021 09.2021 EPI_ISL_7924805
185 hCoV-19/Vietnam/41825/2021 09.2021 EPI_ISL_7924806
186 hCoV-19/Vietnam/41826/2021 09.2021 EPI_ISL_7924807
187 hCoV-19/Vietnam/41827/2021 09.2021 EPI_ISL_7924808
188 hCoV-19/Vietnam/41829/2021 09.2021 EPI_ISL_7924809
189 hCoV-19/Vietnam/41830/2021 09.2021 EPI_ISL_7924810
190 hCoV-19/Vietnam/41800/2021 09.2021 EPI_ISL_8920181
191 hCoV-19/Vietnam/41802/2021 09.2021 EPI_ISL_8920182
192 hCoV-19/Vietnam/41840/2021 10.2021 EPI_ISL_7924811
193 hCoV-19/Vietnam/41842/2021 10.2021 EPI_ISL_7924812
194 hCoV-19/Vietnam/41844/2021 10.2021 EPI_ISL_7924813
195 hCoV-19/Vietnam/41845/2021 10.2021 EPI_ISL_7924814
196 hCoV-19/Vietnam/41847/2021 10.2021 EPI_ISL_7924815
197 hCoV-19/Vietnam/41848/2021 10.2021 EPI_ISL_7924816
198 hCoV-19/Vietnam/41849/2021 10.2021 EPI_ISL_7924817
199 hCoV-19/Vietnam/41850/2021 10.2021 EPI_ISL_7924818
200 hCoV-19/Vietnam/41852/2021 10.2021 EPI_ISL_7924819
201 hCoV-19/Vietnam/41859/2021 10.2021 EPI_ISL_7924820
202 hCoV-19/Vietnam/41860/2021 10.2021 EPI_ISL_7924821
203 10.2021

hCoV-19/Vietnam/41861/2021

EPI_ISL_7924822




204 hCoV-19/Vietnam/41865/2021 10.2021 EPI_ISL_7924823
205 hCoV-19/Vietnam/41866/2021 10.2021 EPI_ISL_7924824
206 hCoV-19/Vietnam/41868/2021 10.2021 EPI_ISL_7924825
207 hCoV-19/Vietnam/41871/2021 10.2021 EPI_ISL_7924826
208 hCoV-19/Vietnam/41872/2021 10.2021 EPI_ISL_7924827
209 hCoV-19/Vietnam/41873/2021 10.2021 EPI_ISL_7924828
210 hCoV-19/Vietnam/41874/2021 10.2021 EPI_ISL_7924829
211 hCoV-19/Vietnam/41875/2021 10.2021 EPI_ISL_7924830
212 hCoV-19/Vietnam/41878/2021 10.2021 EPI_ISL_7924831
213 hCoV-19/Vietnam/41879/2021 10.2021 EPI_ISL_7924832
214 hCoV-19/Vietnam/41880/2021 10.2021 EPI_ISL_7924833
215 hCoV-19/Vietnam/41881/2021 10.2021 EPI_ISL_7924834
216 hCoV-19/Vietnam/41882/2021 10.2021 EPI_ISL_7924835
217 hCoV-19/Vietnam/41883/2021 10.2021 EPI_ISL_7924836
218 hCoV-19/Vietnam/41884/2021 10.2021 EPI_ISL_7924837
219 hCoV-19/Vietnam/41885/2021 10.2021 EPI_ISL_7924838
220 hCoV-19/Vietnam/41889/2021 10.2021 EPI_ISL_7924839
221 hCoV-19/Vietnam/41890/2021 10.2021 EPI_ISL_7924840
222 hCoV-19/Vietnam/41891/2021 10.2021 EPI_ISL_7924841
223 hCoV-19/Vietnam/41896/2021 10.2021 EPI_ISL_7924842
224 hCoV-19/Vietnam/41897/2021 10.2021 EPI_ISL_7924843
225 hCoV-19/Vietnam/41899/2021 10.2021 EPI_ISL_7924844
226 10.2021

hCoV-19/Vietnam/41902/2021

EPI_ISL_7924845




221 hCoV-19/Vietnam/41904/2021 10.2021 EPI_ISL_7924846
228 hCoV-19/Vietnam/41905/2021 10.2021 EPI_ISL_7924847
229 hCoV-19/Vietnam/41906/2021 10.2021 EPI_ISL_7924848
230 hCoV-19/Vietnam/41910/2021 10.2021 EPI_ISL_7924849
231 hCoV-19/Vietnam/41911/2021 10.2021 EPI_ISL_7924850
232 hCoV-19/Vietnam/41912/2021 10.2021 EPI_ISL_7924851
233 hCoV-19/Vietnam/41913/2021 10.2021 EPI_ISL_7924852
234 hCoV-19/Vietnam/41914/2021 10.2021 EPI_ISL_7924853
235 hCoV-19/Vietnam/41915/2021 10.2021 EPI_ISL_7924854
236 hCoV-19/Vietnam/41916/2021 10.2021 EPI_ISL_7924855
231 hCoV-19/Vietnam/41917/2021 10.2021 EPI_ISL_7924856
238 hCoV-19/Vietnam/41918/2021 10.2021 EPI_ISL_7924857
239 hCoV-19/Vietnam/41919/2021 10.2021 EPI_ISL_7924858
240 hCoV-19/Vietnam/41920/2021 10.2021 EPI_ISL_7924859
241 hCoV-19/Vietnam/41921/2021 10.2021 EPI_ISL_7924860
242 hCoV-19/Vietnam/41922/2021 10.2021 EPI_ISL_7924861
243 hCoV-19/Vietnam/41924/2021 10.2021 EPI_ISL_7924862
244 hCoV-19/Vietnam/41926/2021 10.2021 EPI_ISL_7924863
245 hCoV-19/Vietnam/41927/2021 10.2021 EPI_ISL_7924864
246 hCoV-19/Vietnam/41929/2021 10.2021 EPI_ISL_7924865
247 hCoV-19/Vietnam/41930/2021 10.2021 EPI_ISL_7924866
248 hCoV-19/Vietnam/41931/2021 10.2021 EPI_ISL_7924867
249 10.2021

hCoV-19/Vietnam/41933/2021

EPI_ISL_7924868




230 hCoV-19/Vietnam/41937/2021 10.2021 EPI_ISL_7924869
251 hCoV-19/Vietnam/41938/2021 10.2021 EPI_ISL_7924870
252 hCoV-19/Vietnam/41939/2021 10.2021 EPI_ISL_7924871
253 hCoV-19/Vietnam/41943/2021 10.2021 EPI_ISL_7924872
254 hCoV-19/Vietnam/41944/2021 10.2021 EPI_ISL_7924873
255 hCoV-19/Vietnam/41853/2021 10.2021 EPI_ISL_8920183
2% hCoV-19/Vietnam/41908/2021 10.2021 EPI_ISL_8920184
231 hCoV-19/Vietnam/41909/2021 10.2021 EPI_ISL_8920185
258 hCoV-19/Vietnam/41928/2021 10.2021 EPI_ISL_8920186
259 10.2021

hCoV-19/Vietnam/41936/2021

EPI_ISL_8920187




PHU LUC5

@ Data Analysis - 2020-04-19.pcrd — O X
File View Settings Export Tools Plate Setup ~ a ‘| ?
Quantification Quantification Data ..I Gene Expression End Point Q Custom Data View @ Qc E Run Information
Amplification tl
]
rig
& Mo wells designated as Sample Type standard.
Y

Step Number:

Wel | Fuor & Taget | Content | Sample O Ca 9=
R 01w E Neg Cif N/A
A2 FAM N Neg Cif N/A
B A3 FAM RDRP  NegCH N/A
c Bt Fam E Urkn 1 N/A
Bz FAM N Urkn 1 /A
D | B3 FAM RDRP  Unkn 1 A |
. cot  rAam E Urkn 2 2716 |
cz FAM N Urkn 2 .00
F | lcos  FAM RDRP  Unkn 2 3168
R Pos Ct 2952
6 | poz  Fam N Pos Cit 3235
H | Di3 FaM RDRP  PosCu 3183 =
| Completed | || Scan Mode: Al Channels | Plate Type: BR Clear | Baseline Setting: Baseline Subtracted Curve Fit

Hinh anh miu x4c dinh duong tinh Realtime RT-PCR trong giai doan dau 2020



U NGHIA VIET NAM

CONG HOA XA HOQI CH \
Hanh phue¢

BO Y TE
| Poe lap — Tw do —

VIEN PASTEUR TP.HCM
sé: 05 /GCN-PAS

TP. Ho Chi Minh, ngay 21 thangoinam 2020

CHUNG NHAN CHAP THUAN CUA HOI PONG DAO puUC
TRONG NGHIEN CUU Y SINH HOC

Can ctr vao Quyét dinh s6 563/QD-PAS ngay 20 thang 9 nam 2016 cua Vién
truong Vién Pasteur Thanh phd Ho6 Chi Minh vé viéc thanh 1ap Hoi dong dao duc trong
nghién ciru Y sinh hoc, trén co s& ban giai trinh ngay 2 1/02/2020 cta chu nhiém dé tai
ve cac gép y cua hoi dong Dao dirc trong nghién ciru Y Sinh hoc Vién Pasteur.

Héi dong Pao dirc trong nghién ciru Y Sinh hoc Vién Pasteur Thanh pho Ho Shi

“Nghién ctru dic diem

Minh chap thuan khia canh dao duac trong dé tai cap nha nudgce:
dich té hoc va vi rut hoc bénh viem dwong ho hap cap do chung vi rit corona moi

2019 (Covid-19) tai Viét Nam”.

1. Nghién ctru vién chinh: PGS.TS.BS Phan Trong Lan
2. Co quan chu tri: Vién Pasteur Tp.HCM
3. Dia diém nghién ctru: Viét Nam

4. Thoi gian nghién ctru: 02/2020-01/2021
Hoi dong dao dirc trong nghién ciru Y sinh hoc Vién Pasteur Thanh pho Ho Chi

Minh x4c nhan Hoi dong luon tuin thu cac nguyén tic thuc hanh 14m sang tot — ICH
GCP va Quy ché quy dinh hién hanh trong qua trinh xem xét va ph€ duyét cac dé tai

thir nghiém lam sang.
Ngay chép thuin: Ngay 21 thang 02 nim 2020
M3 sb gidy chirng nhan: 03 /CN_HDDD

XAC NHAN CUA VIEN PASTEUR KT. CHU TICH HQOI PONG
. PHO CHU TICH

VIEN
PASTEUR
TP. HO CHI MINH /X

PGS.TS. BS. Tran Ngoc Hiru



CONG HOA XA HOI CHU NGHIA VIET NAM
Dgc 1gp - Ty do - Hanh phic

Ha Noi, ngay .5...thang ... ndm 20.%

GIAY XAC NHAN

Kinh givi: Vién V& sinh dich t& Trung vong

Toi 1a: Hoang Vii Mai Phuwong Hoc ham, hoc vi: Tién si

Co quan cong tac: Vién Vé sinh dich t& Trung vong

La chi nhiém chi nhiém D& tai nhanh: “Dic diém vi-riit hgc cia SARS-
CoV-2 tai mién Bic Viét Nam” thudc nhiém vu khoa hoc va cong nghé “Nghién
ciru dic diém dich t& hoc va vi rit hoc bénh viém dudng hd hap cép do ching vi
rit corona méi 2019 (covid-19) tai Viét Nam”, ma s6 DTDLCN.32/20, ngudn
kinh phi: Quy di méi sang tao Vingroup (VinIF).

Pon vi chu tri; Vién V& sinh dich t& Trung

Thoi gian nghién ciru: T2/2020 — T7/2021

Thay mét nhém nghién ciru thue hién d& tai, t6i dong ¥ cho ThS. Nguyén
Vii Son sit dung b6 6 lidu cia @8 tai lam két qua nghién ciru clia ludn én tién si:
“Pjc diém phan tit SARS - CoV -2 tai mién Bic va mién Trung Viét Nam,

2020 — 20217, chuyén nganh; Vi sinh vét hoc, ma sb: 9 42 01 07
Tran trong./.

Nguoi xdc nhin
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TS. HOANG VU MAI PHUGNG

Xéc nhan ciia
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PHO VIEN TRUONG

Guin Nt Duomg




